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The EMT Oath* 



Be it pledged as an Emergency Medicci Techni- 
cian, I will honor the physical and Judicial laws of 
-Goddnd-man:'I~w^U^ 
according to rhy ability and judgment / consider 
for the benefit of my patients and abstain from 
whatever is deleterious and mischievous, nor shall I 
surest any such counset Into whatever homes I 
enter. Twill go into them fbr the benefit of only the 
sick and injured, never revealing what / see or hear 
in the lives of m en. 

I shall also share my medical knowledge with 
those who may benefit from what I have learned. I 
mil serve unselfishly and coh tihuously in order to 
help make a better world for all mankind. 

While 1 continue to keep this oath unviotated, 
may it be granted to me to ertfoy life, and the 
practice of the art, respected by all men, in ail 
times. Should I trespass or viotate this oath, may 
the reverse be rhy tot So hetp me God. 

Charies_biHespie, M.D. 
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A Manual for the 

Paramedic In the Field 



This textbook is intended solely as a guide to the 
appropriate procedures to be employed when render- 
ing emergency care to or ti^ansporting the sick or 



injured7~It~iyiTOlrintended as a statem ent-of-the-stand— 
ards of care required in any particular situation, since 
circumstances and patients' physical condition pah 
vary widely from one emergency to another. Nor is it 
intended that this text book shall in any way advise 
emergency personnel cdhcerhih^ legal authority to 
perform the activities or procedures discussed,. Such 
local determihatibhs should be made only with the aid 
of legal counsel. 
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Foreword 



Each year many thousands of people needlessly die in 
the United States, because of the lack of adequate and 
available emergency medical services.. Most of the 
deaths occur from coronary disease, accident injury, 
burns, poisoning, alcohol and drug overdose, imma- 
"tuf^1nfasa3^~^h'd^acute""p^^^ 

Federal Emergency Medical Services (EMS) program 
is directed, toward saving these lives and assisting the 
millions of other people that are in potential death 
and disability situations. 

A major heed of the prehospjtal portion in the EMS 
systems program has been to develop a national stand- 
ard for training personnel in advance life-support 
techniques and to define the standard skills required 
of the Emergency Medical Technician (EMT)-Para- 
medic. The National Highway Traffic Safety Admin- 
istration, Department of Transportation^ hasjakeh the 
lead to develop the standards of the EMT-Paramedic 
training course. The curriculum is comprehensive and 
consists of three components: didactic, jlihical (inhds- 
pital), and field internship. The course is available in 
modules to permit presentation appropriate to local 
needs and resources. But most of all, the course sets 
forth specific skills, comprehehsive knowledge, and 



performance competence that are necessary for a na- 
tional standard of instruction. 

It is the mission of the Interagency Committee on 
Emergency Medical Services to provide hatibhal co- 
ordination of the Federal EMS program and to insure 
communication between the major~agInbie$~an^^ 
partments involved in emergency medical services. 
The EMT-Paramedic course has been reviewed arid 
approved by_ the Interagency Cbriiniittee dri Emergeri- 
cy Medical Services. The course is eligible fdf . Feder- 
al funding through apprdpriate grant application 
mechanisms. The Department of Transportation, the 
Departriierit of Health, Education, and Welfoe, and 
the Departriierit of Labor have specifically endorsed 
this trairiirig course for funding: 

The Natidrial Highway Tra.Tic Safety Administration, 
Departriierit of Transportation, is to be complimented 
dri the completion of this excellent curriculum that 
will assist in the improvement of ;^dards and qual- 
ity of emergency medical care to all citizens. ^ 

-Louis M, Hellman M.D. 
Ghairman, Interagency Cbriirilittec 
on Emergency Medical Services 



6 

iii 




There are several thbusahd paramedics in the United 
States who are working but of large iirbah centers 
and rural volunteer rescue! squads, perfdrming skills 
ranging from simple bahdagihg to transthoracic cardi- 
ac pacing, and annually rehderihg care to hundreds of 
thousands of sjck-andEinjured. the paramedic, like the 
Emergency Medical Technician — Ambulance (EMT- 
A), was once an isolated pheridmenqri of a Jew^^jor 
emergency medical systems, but now is a recognized 
allied health prdfessional who is here to stay. How^^ 
er, with recdgiiitidn df the paramedic's professional 
status has cdni* cdncera for the development t)f per- 
formarice standards based on standards df training. 

Although the National Hip way Tf afTK: Safety A^^ 
ministration (NHTSA) has been in vdlved in preparing 
training materials for emergency medical^ technicians 
at various levels^ the develdptnent of this text posed 
the^ difficult problem df determining just how much 
informatroh a pwamedic should know to function pro- v 
fessiohally in emergency care: On the one hand, the 
paramedic shduld riot function as an automation, who 
performs by rdte at a. physician's command. On the 
other harid, the paramedic should not be expected to 
be as educated as a physician. What then should a 
paramedic know? 

There is no simple list df facts, hd well-defiried set of 
inforihation cohcerhihg the training df paramedics; 
nor is such a list likely to be written. Different physi- 
cians charged with training paramedics will, and 
should, differ in their ideas of what ought to be 
taiight. In selecting the cdntents of this text, NHTSA 
was guided td two gerieral principles: 

d The couSe should provide enough irifdfmatidri 
to enable a paramedic to carry on life suppdrt in 
the field, even if telecpmmunicatidri with a physi- 
cian is interrupted. Thus, the paramedic should 
have enough knowledge of pathophysiology to 
make a basic diagnosis arid apply appropriate, 
therapy in a variety df circufflstances: 



d The knowledge objectives should be geared to 
the special constraints of ; care iri the field and 
-unnecessary distinctioris should riot be made. The 
nuances of diagnosing d^ffererit kirids of abdomi^ 
nal pains, fdr example, riierit less ertiphasis jh^ 
th^ differeritiatiori of cardiac asthma fron* ?sthma, 
since in the former case t^e treatment in the field 
will not be greatly . affec^d by making aoii accu- 
rate diagridsis, whiie in the latter case Accurate 
diagridsis is crucial in the choice of therapy. 
Thus, priority h^ been giv-n to areas where it 
was ffeit the paramedic's knowledge would make 
a difference in the field. 
' Mariy of the techniques taught ]n this course require a 
physician's order, whether in peribn, by telecdmmurii-^ 
cations, or through standing orders. The techriiquc is 
described in detail so the paramedic may becdme fa- 
miliar with the actions jhat might be expected in 
various circuth'stahces. However, Ideal customs and 
regulations will determine thq mechariism^ which 
procedures are authorized, if at all, in any given 
system. For example, while the technique of endotra- 
cheal intubatibh is de^ribed, it is not anticiapted that 
the paramedic will drdiriarily carry out this procedure 
without the guidance of a physicians: the paramedic 
should, however, be familiar with the technique and 
be prepared td perfdrffl it if authorized to do so by a 
riiedical director. 

The pririciples of extrication/rescue are not empha- 
sized ih this course because, strictly speaking, they are 
ridt part df a paramedic's job as a Health prdfes^idrial. 
It is assumed, however, that studehts__takirig this 
course have been certified by the State EMS agency 
and have, therefore, leame4 the furidSineritals of extri- 
cation/rescue from the plrerequisite NHTSA OotA- 
Victim Extrication Counie, If, however, a student para- 
medic hS not : learned the furidameritals of extrica- 
tion/rescue,, they shduld be iricluded in this course 
(Module _XIV: Resccie Tec hriiques): In this latter case, 
the NHTSA Crash X^ctim Extrication Course or 
approved equivalerit ihould be given as a minimum. 



EKLC 



Module Title 

F0REW0RD v.- 

PREFACE.............................. ...... 

1. EMERGENCY MEDieAtTEeHNIGIi*N^^ 
Unit 1. The Rd!e_and Responslbiiiti^ of the Emergency 

Medical Technidalt-Parainedic ........ ........ 

The Health Care Professional........ 

Job Description.. .....^....................:......;..-.v........-.— ..— « 

Education, Training, arid Experience . 

S pecial Gharaeteristi cs 

Unit 2. The Emergency Medical Service System 

The EMS Chairi^A Cdminuum...;.............:.........^. 

Comrhuhicatibhs 

Transportatibh 

Definitive eaicfr;t...............t...... 

Public Education..... 

Recordkeepirig arid Evaluation... 
The EMS Cohtihuurii 

Unit 3. National EMS Issu^^ Goals^ atid .ObjectivKi 

The National God .................... . . .. .^ • 

Field Iriterveritidri Medicine— The "Third Service" 

Strehgthehihg the EMS System .................. ............ . . ..^ 

Commuhicatibhs 

Management and E^'aluatibri 

Unit 4. Prehospital Emergency Medical Cafe Ideiitificatidii 

The "Star of Life" EMS Symbol . 

Ariibularice Colors and Markings . . . ...^ 

" tlnit 5^ Tssu^^ Medical Teclmiciaii 

Medical Ethicr 

Medical PrtiCtice Acts • 

Good Samaritan taws.......................... 

Prdfessidrial Criteria 

Duty to Act 

Consent 

Abandonment • 

Medical Direction;;;;;;;;;;.;....;.... .\ 

Death and Dying ....;;.;;;.;;;;;;;;;;;;;;;;;;;;;;.;i.;....v— • 



MdUttle . / ^ TKie / Page 

Unit 6. Synopsis of Legal Considerations in Prehospital eare-Ayres ; 1^13 

Introduction:::::::::::::;;:;-;:..;......--.. 

Patient Consent and the Law :::;;;::::::;;:;;::::;......... v I"?? 

A System for Detefinining Consent:..;;;:;;;::;.:;:::;;:::::::::;::::......... ... • I-l? 

Special Prbbleit^ in Consent : .............;:::;:::;::::::::::..::::::::::::.:::.: i '^5 

Theories of Liability 1-17 

Individual Responsibility..... ; ^'^^ 

Counseling and Therapy ..::..:.:.:.:.::.......:...;:;:....... * 

GLOSSARY^.. .....:...........;.......;;:..........:.......................... I"?! 

REFERENCES ,....:;;^;...;.... ...... ..::..;;...;;...;....... 1-23 

IL HUMAN SYSTEMS AND PATIENT ASSESSMENT H-l 

Unit 1. Medical Terihiholbgy. ...-^ ...............;;:.; ..:: .:::::.:.:.:..:..... .. ... . . .. , H-l 

Unit 2. Human Systems (Anatomy and Physiology) ........:..:... .........:;; H-l 

The Cell— Structure and Function ^^'2 

Tissues...........:.......:..;...;...;::.;..........::.....-...-.: • " 

Hdmedstasis ....;.......................;.....-......:... ::^ : 

The Language of Anatomy.. ....v.-. ^ • ..:.....:. :^......::.: :;:.::......:.-.;-.-......... 

The Skeleton— The Body Scaffolding .....:.....:..:....::......... II-5 

::.::.::;.:..:..::..... II-7 



Muscles ..,..................:..:..::...........-:...::...- 

Body Cavities 11-8 

The Circulatory System: 0istribiitioh ^^"^ 

Respiratory System...:.;..;.:.;.:...:.. II" ^ 3 

Digestive System ...........:.....:.;.:..::.;::::::::::::.:.:.-............ ... 11" 1^ 

Urinary System .......::..:::..:..:::..:....::...;..:.....:...:.:..- --"-^ 

Reproductive System 11-16 

Endocrine System. ..f...... r ^^'^^ 

Nervous System ...:::::.::.::.....;...::....:........ • H"!? 

Unit 3. Patient Assessment...........::...:::.::.:.:::.::.:::..::-...-—- — . II"20 

Overall Approach . ^^"^^ 

Taking the History....:.::.. .;:;..:...... ..:......-..v... —.^ ; H"?! 

Physical Examination .........:...........:..:::..::::...:::;..::j-:..::.::... * n-24 

Putting it all Together \ .....:..:::..::.:::.::::.:.:::.:..:.::....:.....:::::-... 11-30 

Presenting Medical Information::::.......:.......... 

Triage : .....:.... ..:........::-:.:::.:.:-....... ............ n-3# 

GLOSSARY^ : ..........;..::..;;.....;::.:;.:.;.:........:....... 11-34 

REFERENCES . ...:^.:. ... .. .....-;. 11-36 



III. SHOCK AND F1.UID THERAPY........:.;..-.. .-::::.:.: ;;-:-: ;;;-:^^....^... . . ...^ III-l 

Unit 1. Fluids and Electidlytes .....: . ....:..:.:::...; .:...,::-..: :.. III-l 

Body Fluids... S^........;:.:.:..:....;....:..;......:......:.... ., lU-l 

Sialt Molecules. » :..............:........:......:.:..:...:...........-.............. IH-l 

Osmosis ..........:........:...:.::... 

Diffusion of Solutes — 111:3 

Acdve Transport;....:....:...:::...............- ^ ^1-3 

Review of Definitions.....::::;.:...::::.::-:;;.:..................... ... ^1-3 

, A Closer Look at Electrolytes ...........:... ...:........ ..............- .-..... 111-4 

Acid-Base Balance ............:...:...;.:...:::.... 111-5 

Unit 2. Blood and its Coihpoherits • • III"^ 

Cbmpbsitibn of Blood... ............:..:.......:;:::::;;::.:......: ....... ...... III-9 

Blood Typing 1 ..................:...:.:.:. III-10 

• Blood Preparation, Derivatives, aiid Substitutes Ill- II 



Module 




Title • Page 

Biddd transfusiDn....;;;.;:;;;;;;;;;;;»;;»;;".;^".. • •• • |||'|^ 



tinit 3; Disbrders of Hydration 



Pehydfatlon......;;. 

Ovdrhydf atiOtt 

tinit 4; Shock 



.....;„„;;.:;...;:; lH-13 

' ■ HI-i3 

■■■■■■■■■■■■■■■■■■■■■■■■ |i in-14 



Hypovolemic Shock................ • 

Cardiogenic Shock. ;• ni l? 

Septic Shock........ • m i? 

Neorogenic Shock in'ig 

III-18 

".7^^ III-22 

III-20 

III-23- 

III-25 

III-27 



Unit 5. Techniques of Management 

Peripheral Ihtravenbus Insertion 

♦Central Intravenous Insertion ........ 

Military Anti-Shock Trousers (MAST). 

Unit 6. Assessment of the Trauma Patient 

GtBSSARY.... •••••• 



^Indicates Optional Skill. 





V. RESPIRATORY SYSTEM;;;.;; 
Unit 1. Anatomy and Physiblb©'. 



ERIC 



) I. « 19 



IV-1 



IV^I 
IV-2 



IV-5^ 



IV GENERAL PHARMACOLOGY : > . • 

Unit 1. Drug Informatibh • 

Drug Names ....A ; ^ - • 

Drug Standards and Legislation...................... — • 

Drug Forms ^^^^ 

Summary......:....... ^^^^ 

Unit 2. Drug Actions........... . • • 

Factors That Infliiehce Action of Drugs . ^ • 

Terminology to Describe Nature of Drufe Action |^^^ 

Drugs Affecting Different Parts of the Body ^ _v 

Drugs Afiecting the Autonomic Nervous System. ^^"^ 

Summary. • 

Unit 3. Weights and Measures . 

- IV-9 

Review^of Decimals ; jy^jQ 

Metric Units. .........^........................:..— - • IV-H 

0xngj<3onceiiixatiom (Liq^^ IV-U 

Unit 4. Administration ofDrugs • 

Unit 5. Techniques of Administration (Skiiis) 

. , o t ' IV- 11 

Syrmges and Scales IV- 11 

Drawing up Solutions... iV-12 

Use of Preirfillfed Syringes - 

Addition of Drugs to IV Bottle or Bag • 

Subcutahecais Injections IV-P 

intramuscular Iryectidns.. • v IV 14 

Intracardiac Injections..:.... _ _ ^ 

REFERENCES j^' j4 

APPENDIX A: Drugs used in the Field • 

APPENDIX B: Other Significant Drugs ... ... . ... • rr-^ 



IV-28 



V-1 \ 
V^l 



Module Title Page 

Upper Respiratory Tract;;;;;;;;;;;.;;;;;;;;..;.;;;..;. V-I 

Lower Respiratory Tract;;...........;....;...;...;;;;:;;;;;;;;:;;:;;:;;;;;;;;;;;;;;;;;;;.;;;;jji V-1 

Measures dfjlespiratory Function V-S 

Exchange of Gases in the Lung V-S 

Regulation df Respiration y-4 

Modified Forms df Respir^tibh # r y-4 

Factors Altering Carbon Dioxide Levels in the Blood;;;;;;;;;;........ .. . .. ... ... ..;^ V-5 

^ Factors Altering Oxygen Levels in the iBlood..'. . V-5 

Unit 2. Patient Assessment ........: ... .. ............. .....^^ V-5 

• History: The Patient's Symptoms..... V-S 

Physical Examinations The Patient's Signs.......... .........;... ...................... ......... V-5 

Putting it all Together..... V-7 

Unit 3. Pathdphysidldgy aiid ^Management of Respiratory Problems V-S 

Central Nervous Systein^CNS) Dysfunction ...............:............,;........................ V-8 

Dysjfunctjdn of Spinal Cord, Nerves, or Respiratorst Muscles V-8 

Airways Problems , ' V-9 

Problems Aflecting Alveolar Function , V-IZ 

Pulmonary Embnlism V-l? 

Hyperventilation Syndrome..............................;......;:... ......... V-19 

Unit 4. techniques of Managetnetit V-19 

Oxygen Administration y-19. 

Adjunctive Equipment ........................ v.-.^--...-..----- -- -----------------------------------^ V-Zl 

Demand Valve > * ' V-23 

Suctibhihg * V-23 

Direct Laryhgbscbpy \ , V-25 ^ 

Endotracheal Intubation y-25 

V* _!_ _ __ - \T-^^ 

Esophageal Obturator Airway^........^......^........^.....^^.v-.-^------ • V-z? 

Chest Decompression with Catheter and with Catheter and Flutter Valve .... V-28 

Use of Positive-End Expiratory Pressure (PEEP)........................ .. ....... ... V-29 

Cricbthyrptomy...^ y-29 

Trgutistracheal Jet Ihsufflatibh ; .: V-SQ 

eteSSARY.^.. ....... ; V.32 

REFERENCES . .......r.........^^^ V-33 ^ 

^ APPENDIX C: American Heart Association CPR ECC Critical Performance 

Rational: Obstructed Ail way ^ V-34 

VI. CARDIDV^^SeULAR SYSTEM VI-1 

Unit i. Anatowny and Physiology . VI-1 

Circulatory System .-. VI-1 

Heart ... ^ : VI-3 

Cardiac Cycle...: VI-7 

Heart Soumis................................................... Vl-7 - 

Cardiac Output \ yi-7 

Blbbfl Pressure VI-? 

Pulse ....... :. VI-8 

Nervous Control ............ ................ .................... .......... ............. VI-8 

Electromechanical System of the Heast. - VI-9 

Physiology of the Specializi^Conduction System ; yi-9 

Cardiac CbiidUctibri System i , VI-IO. 

Priheiples of Electrdphysiblbgy VI-10 

Unit 2. Patient Assessment....................;^ VI-11 



Module 




Title , 

Current Cxm^^s^ vj ji 

Past Medical History v 

Physieal Examination Vl 

Unit 3. Pathophysiology and Mahag^ent of Cardiovascular Wroblems yi u 

Coronary Artery Disease and Angina • 

Acute Myocardial inferction <AMI^.......... . . . Vl-15 

Congestive Heart Failure ...^y^.^...^.....^^**. ^ 

^ Cardibgehic Shock VI-21 

Syncope _r 

Other Complications of AMT > ................v.--- vi.22 

Myocardial Trauma......... • \ 

Hypertensive Emergencies.....^^.... ........^ "^^ 



Unit 6. Techniques of Management. 





EKLC 



X 



IS ^ is 



Unit 4. Reading and Understanding a Normal EK6 

Electrdphysiologv 
eomponents of the EKG Record 
Reading an EKG Rhythm Strijj.. 
Units. Arrhythmia Recognition................. • • • • VI-26 



Vi-23 
VI-24 

Reading an EKG Rhythm Strijj Vi-25 



General ebncepts..;.^..^.»......» VI-26 

Introduction\to Reading Arrhythmias l}'^^ 



Vi-41 
VI-41 



Vl-46 
VI-47 
VI-47 
VI-47 
VI-48 
VI-48 
VI-49 
VI-51 



Drug Therapy ••- 

Application of Monitoring Electrodes.... ; • ^J'^ 

Defibrillation — -y: 

Gardibversioh 

Rotating Tbumiquets 

Carotid Sinus Massage • 

Intracardiac Injections.;........... 

Mechanical CPR Devices ................. 

GLOSSARY^.... •• 

REFERENCES... 

VII. CENTRAL NERVeUS SYSTEM : Vll-l 

Unit 1. Anatomy and Physiolog}'. ••• • • Vll-l 

Nerve Cells...... a ............................^ VII- 1 

Spinal Cord.„..............;......^....... * jj-^ 

Peripheral Nervous System... • 1 

Autonomic Nervous System........... vii f 

Protective Mechanisms for the Central Nervous System VII-6 

Unit 2. Patient Assessment .. v. . VII-7 

History OTI 

Physical Examihatibh • • ' vn il 

Unit 3. Pathophysiology and Management • . VIM 1 

' PathbpHysiblbgy bf Head Trauma VII-ll 

sp^iniury.......^:.................. • ' :::= 

. . Coma ••• . 

. Seizures 55.? 

Stroke 

Unit 4. Techniques of Management 



VII- 18 



Spiiial Immdbilizatidn.....;"",;.;;""""" - VTl'^ri 

Mbhitorihg Patient Status VII-2Q 



Module Title Page 

GLOSSARY Vn-20 

REFERENCES VII-IO 

VHL SOFT-TISSUE INJURIES VIIM 

Unit i. Anatomy and Physiolo^ of the Skin VIII-l 

Unit 2. Patient Assessment VIII-l 

Unit 3. Pathophysiology and Management of Soft-Tissue Injuries VIII-3 

Mechanical Injuries yill^3 

Burns..............;.....................................;.;.... ...;... 'VIH-S 

Unit 4. Techniques of Management... ....................... VIII-9 

Dressing and Bandaging YIH-? 

External Hemorrhage .. _ V_I_II-9 

Internal Hemorrhage ..............;;........;..;;;..;....... ...... ..............-.^.^^-.^ VIII-11 

Unit 5. Special Considerations in Emergency Soft-tissue Iiuones to Specific Areas..:... VIII-11 

Eye VIII-11 

Face, Ears, Nose, and Throat VIII-13 

Neck ; Viii-16 

^ Abdomen \\ VIIM6 

^ GLOSSARY .VIII-17 

^ REFERENGES ........................ ......... VIII-18 

IX. MUSeUtOSKELETAL SYSTEM . IX-1 

Unit 1. Anatomy and Physiolo^ of the Skeletal System IX- 1 

Skeletal System IX-l 

Skull......:.....;.:......................... r v JX-2 

'Vertebra......t.:::^....;.;;;..;;;..;..;;.;^.;;;..;;......................... IX-3 

Thorax. .............^.::t::.:;::::;;;;;;;;;;;;...:..;;;;...;;;;;........................ , IX-3 

Extremity.. ^ ........:..:.::.:::..:....::;::;.....;.;..;;;;.;;;..;....... iX-3 

Pelvis IX-4 

Femur...!. ...;..^... : IX-^ 

Foot;.........:.......:...;;.;....;........;;............... - IX-4 

Joint.. ......::..::..:.:...;....:;.;;;;;.;;;;..;;;;;.;;..;;.......................... IX-4 

Muscle... ........................::......:.;.;;...:...;;....;...;.;......;..........;.... IX-5 

Unit 2. Patieht Assessment.... ..................:..:.: .: .:: ..:: .:.:..;;. IX-6 

Mechanisms of Injury..............;.;;;..:....;......;..:;.. i IX-6 

Patient History .. ........... ..... .:.: .....:.. .;.;.;;.:;;.;; .;........ ...; IX-6 

Physical Examination ..:...............:...;....;;;;., ^ IX-6 

Unit 3. Pathophysiolo^ and Mahageiiieiit of Orthopedic liyuries IX-7 

Fracturfes ......:....;.^..................:;;;:...;;;:;:....;.... ....................... IX-7 

ErtlltJcatibh IX-9 

Sprains -.^irii • IX-9 

Strains .....;...........^..^..™.... /^..^.^TTT^ \ IX-9 

Unit 4. techniques of Management;.;:.....;.;^..;...... ...... .. ..... . .. ...^ IX-9 

General Principles of Splihtihg and Immobilization _IX-9 

Types of Splinjs .^..^....^ , IX-10 

Management "df Orthopedic injuries-Fractures.^.^...... IX-13 

A , J4anagdment»of (Orthopedic Injuries-Dislocations . ......T.^.. .;;;;;..;;;.;;....... .. ... .. ... IX-15 

^SSARY^^ ...........:.. ...::...:,.::;;:.:;:; IX-16 

i ERENCES IX-17 

lIGAt EMERGENGIES X-1 

Diabetic Emergencies ..!..;^;:;;:.;;.;;;..;;;;..;;;..;..;.; <. X-1 



xii 



Module 




title ' Page 

Diabetic Ketoacidosis:;;;;;;;;;.;;.;;:;;;;:;;:;.. . . * 

Hypbglyceixiic Reactions .... .... .::.:::::::::::::;.:;:.:;;.:.-. .- .. 

Unit 2. Anapfi5^acSicJReactibns....v.^....-^.— . Q"? 

Unit 3. Exposure to EnYirbhmehtal Extremes .. . . .i /^-^ 

— - _ _ ■ ' ~i 

Temperature Rfegulatign....... ...............;;;;.;;.;;:;;:;;;;;...:.;...... Q"^ 

Emergencies Due to Heat Exposure ........ ..... .:....;;;;;;;;;;;;;;;...... . .. Xo 

Emergencies Due to Gold Exposure * X-7 

Unit 4. Alcoholism and Drug Abuse...... X-8 

Aicbhbirsm ^.......n 

Drug Abuse . 0 

Unit 5. Poisoning and Overdose ^"^^ 

Poisoning X-jO 

Guidelines for the Management of Specific Ingestions X-l2 

Overdose...^ 

Guidelines for the Mahagemerit of Specific Overdoses X-1? 

Unit 6. Acute Abdomen.......^.......^ r .............;............... ... .. X.21 

Unit 7. Massive Gastrointestinai Bleeding..... • X-g 

C^nitdUrin|uT Problems . ...... V it 

Medical Efflergencies-Geriatrlc Patient ......................... ..../^ 



Unit 8 
Unit 9 



X-24 



X-25 
X-26 





Unit 16. Techniques of MMageme^^ 

NasdgStnc Tube Insertion .^........^ X-?4 

Catherterization of the Urinary Bladder X-25 

GLOSSARY. • • 

REFERENCES ... ...^^ 

XI. OBSTETRIC AND GYNECOtOGIC EMERGENCIES XI-1 

Unit 1. Anatomy arid Physiology of the Female Reproductive System XH 

Anatomy.................... • 

PfegnMcy..... .......... : .^.....^ ^ " 

Unit 2. Pathbphysidldgy and Management of Gynecologic Emergencies 1 ^i:-> 

.\ : ___ ycjl^ 
Abdommal Pam................... ^ 

Vaginal Bleeding.................................. .. 2il 

T» Xl-O 

Rape J " ^ _ 

Unit 3. Path6physiolo©r arid Management of Obstetric Emergencies...... 

Antepartum Hemorrhage CompHcatibhs XI-6 

Other Antepartum Conditions............................. .. • 

Nbrmal Delivery.^...^. 

Compiicatiohs of Delivery XI-|| 

Abnormal Deliveries.^...... - Xl-r3 

Other Childbirth Situations. 

Apgar Scoring .. . ..I^ 

GLOSSARY^... 

REFERENCES .....^^^^^^ 

XH. PEDIATRICS . 

Patient Asses8ment^....v..- ytt -5 

The IH or InjurectChild: Special Cdrisiderations...... ........ ...^ 

Uiiit 2. Pathophysiology and Management XII-3 

Respiratory Emergencies 

• Sudden Infant Death Syridrdme .... .............. ..^ Xii 

Seizures in ehHcten .. ..::::^^.::::77r^ .. XIJ-O 

the Battered ChUd .;::::^.::.:.. - - • - . Xil-7 

m 14 /• 



XI-15 
XI- 16 

XI- 17 
XM7 

XIM 

XII- 1 



6 



EKLC 



Module 



Title 



Page 



Trauma in Children Xii-8 

Unit 3. Techniques of Management: . Xn-9 

CPR in Infknts and ehadren..;.. XII-9 

Intravenous Techniques..... Xii-16; 

Eiiddtfacheai Intubation in infants and Small Children Xii-i2 

Unit 4. Neonatal Transport : XII- 14 

GteSSARY XII-15 

REFERENCES XII-15 

XIII. MANAGEMENT OF EM0T10NAL CRISIS ....... .. . .. ...... . . XIII-1 

Unit 1. Emotional Aspects of illness and Iiyury XIII-l 

Responses of Patients to Illness and Injury XIII- 1 

Responses of the Family, Friends XIII-2 

Responses of the Paramedic..... ^^^^'^ 

Respprise of Patients and Bystanders to Mass Casualties XIli-2 

Death and Dying , XIII-3 

Unit 2. Psychiatric Emergendes.. XIII-3 

Patient Assessment and General Principles of Management XIII-4 

Specific Psycliiatric Emergencies XIII-5 

Units. Techniques of Management: Patient Inter^^ XIII-8 

REFERENCES ............................................................................. Xni-9 

XIV. EXtRICMlb>i^^^ 

XV. TELEMETRY AND COMMUNICATIONS XV- 1 

Unit i. EMS Commuhicatibns System...: XV-1 

Phases of an EMS Cdmmunicatidn System XV-1 

System Cbiiipbhehts ^y-2 

Radio edmmuhicatibhs: Voice and Telemetry XV-S 

Unit 2. Communications Regulations and Procedures XV-5 

Federal Cbmmuhicatibhs Cbminissibh.. XV-S 

Protocols and Cbmmuhicatibhs Procedures.../ * XV-S 

Dispatch Procedures:.......::.:.:::.:::ni^:;.. .......................... ^^"^ 

: Relaying Information to the Physician....::..:::....:..:.:.;..;..::.:..::.::.::::^.:::.::..::::....... XV-6 

Techniques XV-7 

GLOSSARY^.. 5^-7 

REF^iXENCES XV-8 

APPENDIX AGEOSSARY . . . . ............^ A-1 

APPENDIX B CbNTRIBUTdRS ............... ... .... .. ...^ A-1 



IS 



XIV 



ERIC 



List of Figures 

Page 



Figure 
Number 



MODULE I. EMERGENGY MEDIGAL 
TECMMCi AN-PARAMEDie 

1. TheEMS Chaih^A Continuum ....^..^^^ 

MODULE III. SHOCK AND FLUID THERAPY 

1. Distributibh of Total BbdJ^Watef . "^'^ 

2; Electric Current Passing Through Salt Water ni-2 

3. Osmotic Pressure Effect HI-J 

4. Isotonic Solution::...::.:... 

5. Hypbtdhic Solution ..:..:::.:::::.::::".... ."— 

6. Hypertonic Sdlutibh ..::.::::::.::..::::.i.... 

7. The Garbbnate System ...:.::::.::::.::::.:..-:. ....•• 

8. A Vein in Hand/Forearm Suitable for Venipuncture ...::::::.:. 111-19 

9. External Jugular and Subclavian Veins ni-21 

10. Ihterhal Jugular and Subclavian Veins in Relationship to 

the C^mon Carotid Artery - ••• 

11. Apical Pleura, Subclavian and intemd Jugular^ Veins 111-23 
MODULE IV. GENERAL PHARMAeOLOGY 

1. Varibus_Drugs bii a Continuum from Alpha Blbckei^ to 

Beta Blockers .'.....:::....:...::::.::::.::.....»• lV-8 

MODULE V. il£si*ift4TOR^ SYSTEM 



III-4 
III-5 
III-7 



V-1 
V-2 
V-4 



1. Crbss-Sectibh of the Pharynx..::..:::.:::.::..... ..... 

2. Segmental Bronchi ....::::...:::::::..:."..::-.. ... 

3: CGs/Oa Exchange in the Avebli ..........::.:....:::::..::: 

4. PCba in Balance at 4G torr ••••••••• 

5. PrieUmdthdfax:..:......:.........:.......... 

6. Tehsidn Pncumdthdfax.......:.::.-...^----- ••— 

7. Head Tilt Method df Opening the Airway .::.............. ... V-22 

8. Tnple Airway Maneuver... .......::.:.:::..::.:...:..:.. V-22 

9. How an Oropharyngeal Airway is Inserted V-23 

10. Use of a Pocket . . Y"^ 

11. The Cdrfect mt of a Bag-Vdve-Mask^.^...............^^^^^^^^^ V-24 

12. The Correct Pdsitidn df the Patjent and Visualizing a Fbr- 

cigh Body with a Laryngoscope....... .. .^^^^^ Y-?? 

13. Removing a Foreign Bdldywith Magill Forceps. V-26 

14: View of the Vbcal Cords Through the Laryngoscope ...... .. V-27 

15. Inflated Endotracheal Tube in its Correct Pdsitidn. ...... V-27 

16. Esophageal Obturator in the Ck)rrect P V-28 

. o ■ : is ' 



Niimber 



Page 



17. Pfeparihg a Heimlich Valve Using the Finger of a Rubber 

Glove. V-29 

18. The Thorax Being Prepared for Insertion of a Decbmpres- 

ston Gatherer r Y"?? 

19: Cricothyroidotoiny Kit... - V-30 

20. Locating tjie Cricothyroid Membrane with the index Finger V-30 

21. Another Cribthyrbiddtbmy kit......,..;;;.;;.:.........................—. V-Sl 

22. 14 Gauge Catheter Ihsertibh y-31 

23. Transtracheal Insufflation V-31 

JViOBUtE VI, CARDIOVASCULAR SYSTEM 

1. Blood Vessel in Cross-Section VI- 1 

2. The Arterial System............... YH 

3. The Venous System .....:..........;;;.;;;;;..;.;..;;....-............. V^"? 

4. Vehbus System ...........;;;........;;;:......;.;..;;;.;......... VI-2 

5. Lymphatic System r. ; ,.........-.....;..... VI-3 

6. Location of the Heart in the Thbrax ^^'^ 

7. Location of the Heart in the Thorax (Cross-Section) VI-3 

8. Hbaft Wan.....:....;;.....;...................... .... 

9. Heart in Cross-Section .........:;........:.....:...::...:.................... ^^'^ 

10. Heart Showing the Cbrbhary Arteries ....;.......................;.. VI-4 

1 1. Structural Constructibri of the Semilunar Valves VI-5 

12. How the Blood Moves from the Atria to the Ventricles VI -6 

13. How the Heart Cells Repolanze and Movement of Sodium . VI-IO 

14. Cardiac Conduction System :...:...«...:..................... " VI-IO 

15. Relationship bf the Pbsitive EK^ to Positive 

Deflectibn bHhe EKG Stylus.....:............;;;....;;;.;»....^.......... VI- 11 

16. Four Sites for Cardiac Auscultation .„„.......:.:..::::.:..:.. Vi-13 

17. Atherosclerosis ^^"^^ 

18. Results of Atherosclerosis Y^-l^ 

19. Effects of Nitroglycerin::.... YI-IS 

20. Eftects of Pulmonary Edema....:..::..;:::.::......:..... VI- 17 

21. Patient with Bbdy Edema arid Distended Jugular Veins.::.:.. Vl-18 

22. Aneurysm bh the Ventricular Wall ........,..;.. ^^"^2 

23. Cardian Tamponade ^^"^ 

24. Rupture of the Interventriciilar Septum yi"?2 

25. How Heart Cells Depolarize in Unison Yl"?? 

26. EKG Strip Shdwirig Normal Segment..::....:......:..................... ^ VI-25 

27. EKG Strip Showing Hbw it is Divided into time Segments. Vl-25 

28. Hbw to Use the_ Triplicate Methbd of Determiriing the 

Rate from ah EKG Strip i ..........;.;;. Vi-25 

MODULE VII. CENTRAL NERVOUS SYSTEM 

1. Myelinated Ajcbri^............. .......;...;;.;......;;;.;-............... -.^ ^^^"^ 

2. Divisibns bf the Brain ......... ...............;..;;;..... ^^^"^ 

3. Cerebral Lobes Divided by Fissures.......^..... ^^^"^ 

4. How the Left Brain Controls the Right Body , VII-3 

5. How the Sensory Nerves are Connected to Opposite Side 

of Brain.........:................ ^ VII-3 

6. Spinal Vertebra in Cross-Section... VII-4 

7. Threi^Tracts bf the Sginal Cord.......;..:.;.;;...:.;;:;....,....:....".— Vn-4 

8. Five Divisibns bf the Spine.... ....^..............;.......;;..;;;... Vii-4 

9. Bundles of Nerve Fibers Jbihihg Nerve Rbbts VII-5 

p xvi i7 



ERIC 



figure 
Number 



IG. Dermatome in Crdss-Sectibn VII-5 

11. Protective Mechanisms for the CNS Vii-6 

ii Chin Lift Method of Opening an Airway VII-8 

13. Decerebrate vs. Decorticate Posturing VII-12 

14. Dilated Pupil. ^ VII-9 

i 5. Technique for Examining a Patient's Eye Movement VII-9 

16,1 Procedure for Checking for "Dbirs Eyes" Vii-9 

17. Procedure for Performing a Neurological Examihatidri by 

Holding a Patient's Toes Vii-9 

18. Epidural Hematoma...... VII-IO 

19. "Battle's Sign:\........... ........ VU-W 

20. Spinal Cord Compressiqri frdrn Twisting or Flexion.........^.... VII- 13 

21 How Axial Traction is Maintained While Cervical Collar is 

Applied ...................................^ VIM4 

22. Paramedic Maintaining Axial Traction of the Automobile 

Accident Victim • VII-19 

MODUtE VIII, SOFT TISSUE INJURIES 



Skin in Cross-Section • ^^^^"^ 

I. VIII-3 



.;. VIII-3 



1. 

2. An Abrasion. 

3. Laceration.... 

4. Method for Managing a Puncture Wound......... VIII-4 

5. Avulsion of the Forehead VIII-4 

6. "Rules of Nines''. ^^.....^ ^ VIII-5 

7. Distribution of Blood in the Body • Vlii-9 

8. Location of the 11 Pressure Points •. VIII-10 

9. Tourniquet MadeJ'rom a Cravat............... .. •;• VIII-IO 

10. Structures of the Eye VIII-11 

11. Patient with Fractured Orbits yill-l2 

12. How to Relocate a Temporomandibular Jdiht................... .... ^^"^^ 

13. How to Use Foley Catheter for Severe Epistaxis Viii-15 

14. Clamping the Catheter and Applying Traction for the .Epis- 

taxL.:......................^ VIIM5 

MODUtE IX. MUSCULOSKELETAL 

INJURIES 

1. Long, Short, Flat, and Irregular pones ^^'^ 

2. Femur . IX-1 

3. Bones in the SkuU...... ••• • ^^"^ 

4. Spinal Column ............... ^ 

5. Cartilaginous Disks Separating Spinal Vertebrae IX-3 

6. Bones Ccimprisihg the Thorax IX-3 

7. Bones Comprising the Elbdw..^....... " IX-4 

8. Bones Comprising the Pelvic Girdle... IX-4 

9. Bones Comprising the Lower Extremity ^. IX-4 

10. Mariner in Which Bones are Connected by Ligaments lX-5 

11. Skull Fiised Joints ............ ............... .. 

12; How the Muscles Work in Balance About a Joint IX-5 

13. Where the Distal Pulses Should Be Fburid^... ...................... .. IX-7 

14. Transverse Fracture and Other Common Fractures iX-8 

15. Maintaining Traction.........;.:....... - • ^^"^^ 

16. Traction arid Splint Wrapping ^^"U 

17. How to Maintain Traction While Applying an Air Splint IX-11 

xvii 



EKLC 



Figure 

Number Page 

18. How to Maintain Tracdon While te^ IX- 11 

19. In-Line Traction.... . . IX-12 

20. Arm Spliiit IX- 13 

21. Swathe IX-13 

12: Pillow Splint ...^ IX-13 

MODUtE X. MEDieAt EMERGENCIES 

1. Pit Viper.................................... X-14 

2. Coral Snake;................... . X-15 

3. Brown Recluse Spider ^"^^ 

4. Black Widow Spider X-16 "^-^ 

5. Portuguese Man-6f-War X-17 

MDDUtE XI. 0BSTETRIG AND 

GYNEeOLOGie EMERGENeiES 

1. Perineum XI-1 

2. How Fetal Blood Enters the Placenta XI-3 
3A & 3B. Fundus Uteri at each Month of Pregnancy ............................. Xi-4 

4. Tubal Pregnancy ^^"7 

5. Abruptib Plancentae XI'8 

6. Placenta Previa...;................................................ XI-8 

7. Crowning .^........^........v.... .............. Xl-9 

8. Mother in Birth Position...........^..... XI-IO 

9. Paramedic SupFk)rtihg Baby's Head at Birth .^^"^^ 

Id. Paramedic Slipping Cord Over Baby's Head XI- 11 

11. Paramedic Cutting edrd..............^.. XI-12 

12. Paramedic Delivering Baby's Body.............:............................ XI-12 

13. Paiamedic Aiding Drajriage of Mucous........*......................^.; ^'^A 

14. Paramedic Aspirating Baby's Nose an^ XI-13 

15. Where to Clamp Cord for Cutting XI-14 

16. Paramedic Massaging Uterus i XI- 14 

17. Paramedic Handling a Breech Position.............................. XI-15 

18. Prolapsed Cord................:.^..............».. : XI-16 

19. Paramedic Pushing Baby Babk into Vagina Xi-16 
MODULE XII. PESIAHaeS AND NEONATES 

1. Dislodging Obstruction in Infant.............................................. XiI-3 

2. Correct Position for Opening Infant Airway XIi-9 

3. Correct Method for Vehtilatihg Infants. XII-9 

4. Scalp Veins Used for Venipuncture XII-10 

5A. Venipuncture — Tape Placement ^ XII- 11 

5B. Venipuncture— Tape Loop Over Needle Wings XII-11 

6. Arm Prepared for Venipuncture of Hand Veins..................... XII-12 

7. How to Palpate Vein Prior to Venip^^^ XII-12 

8. Prebxygehatihg ah Infant with a Big-Valve Ma^^ XII- 13 

9. Intubation of the Infant XII-13 

^ 16. Vocal Cord* ..; XII-W 

MODUtE XIH. MANAGEMENT OF THE 
EMbTlONALLY DISTURBED 

1. How to Restrain a VioJenLPatienrB Wristi and Ankles XIII-7 

MODULE XV. l^tEMETRY AND 
COMMUNICATIONS 

1. Sample Cbihmunilcatibns System XV-4 

xviii - 



Tables 



Module 



Title Page 



II. HUMAN SYSTEMS ANn PATIEOT ASSESSMENT 

1. Sample Priorities in the Physical Examination n-31 



IV. GENERAt PHARMACOLOGY. 

1 . Alpha a^d Beta Effects for Various Parts of the Body . 



2 





in-6 



III. SHOCK AND FLUID THERAPY 

1. Normal Electrolyte Concenti^^^^^ 

2. Derangements of Acid-Base Balance 

3. Blood Antigens and Antibodies — III-IO 

4. Compositions of intravenous Fluids III-12 



IV-7 



Common Measurement Cdhversidh IVt9 



V. RESPIRATORY SYSTEM 

1. Differentiation of Asthma and Left Heart Failure... .. .......... V-13 

2. Differential Diagnosis of Dyspnea........ V-18 

3. Oxygen Cylinder Sizes and Capacities V-20 

4. Types of Masks and Cannulas for Providing Supplemental 
Oxygen 



V-21 



VL CARDIOVASCULAR SYSTEM 

1. Types of Infarction and Complications of Coronary Arteries,..., VI-5 

2. Sighs and Symptoms of Angina Pectoris and Acute Myocardial 

Infarction ............. .. ..... ^^'^^ 

3. Treatment of Acute Pulmonary Edema.. t- • ¥1-19 

4. Treatement of Cardiogenic Shock VI-20 

5. Activities for Performing CPR With ah Automatic, Gas 
Powered Compressor 



VI-49 



Vm. SOFT-TISSUE INJURIES ^ 

i. Possible Causes of Variations in Skin Color. ...... ....... VIII-2 

2 Possible Causes of Variations in Skin Temperature...:... .............. VIII-2 

IX. MUSCULOSkELErrAL INJUR 

1. Common Orthopedic Injuries: Signs and Symptoms IX-7 

X. MEDICAL EMERGENCIES - 

1. Emergencies Due to Heat Exposui^.%... • ^"9 

2. Levels of Hypdthennia ' 

3 . Organs Found in the Abdominal Cavity X-21 



20 



Module 



Titie 



XI. OBSTETRie AND GYNEeetGGIG 
EMERGENCIES 



1. Apgar Score 



XII. PEDIATRICS AND NEONATES 



1 . Normal Vital Sighs at Different Ages .. 

2. Severity of Asthma.......-..-!-. 

3. Defibrillator Levels in Children 

4. Guide to Pediatric Doses. 

5. Suggested Blade Size 

6. Suggested Tube Size 





Moiuie i. 

imer^ency Medical Teohniolan- 
Paramedio 



Contents 

Unit 



Page Unit 



Page 



fbe Role and Responsibijity^of the Emergency 
Medical technician-Paramedic... 



The Health Care Pfdfessional 

Job Description... ...^ 

Bducatibn, Training, and Experience 

Special Characteristics -.f.v: 



The Emergency Medical Service Sya^ih . 



The EMS Chaih=A Cdritinuum 

Comihunicatidhs 

Transportation ... 

Definitive Care...... 

Public Education 
Recbnd^eeping and Evaluation... 
The EMS Cbhtinuum. 



3. 



National EMS Issues, Goals, aiid Objectives.:: 

The National i3oal 

Field Intervention Medicine — The **Third 

Service".::.:...........-..— • 

Strengthening the EMS System......... 

Cbmmuhicatidris^.^....... ..:.....:......:.:.:...•..•.•:••••••• 

Management and Evaluation ....... ..r/.:.....:: 

I ■ - 

Prehospital Emergency Medical Care 
Identiflcal Ibn ^ ......::. 



The "Star 
Ambulance 



cf 



I-l 

1-1 
1-2 

1-3 



1-3 

1-3 
1-5 
1-6 
1-6 
1-6 
1-7 
1-7 



1-7 
1-7 

:-7 
1-8 
1-8 
1-9 



-J-9 



Issues Concerning the Emergency Medical 

Technician..::..::::.::::::::::::..::.....'..:-— 



Medical Ethics 

Medical Practice Acts.. 
Good Samaritan Laws . 
Professional Criteria::... 
Duty to Act ................. 

Cbhseht 

Abandonment , 

Medical Direction 

Death and Dyings........ 



. Life'' EMS Symbol J:? 

Colors and Markings I-IO 



Synopsis of LejpU Considerations in 
Prehospital Care-Ayres:..:. . ....... 



Ihtrbductibh 

Patient Consent and the Law 

A System for Determining Cbhseht 

Special Problems in Consent 

Theories of Liability.. . . ..........*. 

Individual Responsibility ..:...: ..:.:... .. 



Counseling and Therapy. 



GLOSSARY::...: 
REFERENCES. 



I-IO 

MO 
i-li 
Ml 

i-n 

Ml 
1-12 

M2 
M2 
M3 



1-13 

M3 
1-13 
M4 
M5 
1-17 
1-19 

1-21 

1-21 
1-23 



S2 
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Unit i. The Bole and 
Responsjpilities of the Ernergeney 
Meclieal Teehnieian-Paramedic 

the Health Care Professional 

To understand fibw iihpprtahLJhe paramedic is to the 
emergency medical services (EMS) team, you should 
first understand the bWc -tenii, "health car^ 
siohal." The djctibhary defines health as the state of 
being sbuhd_ of body, mind, or soul, and especially of 
being free from physical disease or p3^'*_v C^"l'^ i^ de- 
fined as painstaking or watchful attention; caring or 
likiiig; management; or solicitude — ^**conceni for one 
in pain, illness, or distress." A professionid is a person 
who has certain special skills and knowledge and who 
conforms to professional standards of conduct and 
performance. 

So an Emergency Medical J|^echnicMm-Param^^^^^ 
(EMT-P) is a health cafe prof^onal-— a person jvho 
has special skills and knowledge in emergency medi- 
cine, who is cdncefned about other j>eople's health 
and well-being, and who caringly attends to the tasks 
of prdmbting that health and well-being. 

To further understand the EMT-Fs role and r^po^^ 
bilities, you must remember that advanced life support 
trainirig and skills are extensions of the Emergency 



Medical Technician-Ambulance (EMT-A) training. 
The EMT-A is also an appropriately identified health 
care professional. Most patient care situation^ require 
basic life support skills. The EMT-P must hot only be 
proficient in advanced life support procedures, but 
also remain highly competent in basic life support 
techniques. 

In order that the initial response to a medical emer- 
gency be prompt and efficient, the emergency vehicle 
must always- be ad^uately ^uppljed ju^^ 
Care of the ambulance is one of a par^edic's most 
basic responsibilities, as is dnvdng safely and withiii 
the local traffic laws. The EMT-P must also be sure 
that the ambulance's equipment is always in place and 
in sound working cohditidh. 

At the scene dC the medical einefgency, the pairanred- 
ic directs bystanders and first responders (police and 
firefighters providing medical assjstance); your first 
concern is care and safety of the paUent. Respect for 
the patient's dignity- cdls for you to shield the patient 
from curious onlcKikere^ in addition, every EMT-P 
must stay calm under str^ and dcsal cdurteoiwly and 
profe^ionally with people whose behavior has been 
alteredvby illness or anxiety— both the victims and the. 
bystanders. 

Btez^aramedic's respbhsibilitiM^xt ehd beydhd the 
basic sSCihzation of tJne paiienf^ldre and during 
transportation, though. Paramedics are trailed to per- 
form such complex diagnostic and mediwU procedures 



"^^s intravenous cannuiation, endotracheal intubation, 
fecDgnition of cardiac arrhythmias; and administration 
of drugs. 

This means that not oniy^must paramedics be compe- 
tent at all times, they must also function under an 
organized plan of medical control i'or 4he EMS 
system wuhin which they operate. Onc& the patient is 
in 1 paramedic's care, it is of extreme iifroortance that 
the doctbrs whom the EMT-P will oe talkirg to 
should have an accurate, undeistandablf^ report of the 
patient's history, physic al fin ding .^, and tre atment. You 



must also make sure tfiara^omplete written record of 
the patient's care is made available to the admitting 
hospital and becomes part of the ambulance service's 
official records. 

Although most parapiedics now serve in the field, an 
increasing number are beginning to hold pbsitioris 
within the emergency department. Some EMT-P's are 
training bjher emergency medical technicians, includ- 
ing those in administrative pdsitidhs, for work as man- 
agers arid supervisors in the ambulance or EMS 
system. Some EMT-P's have become public edu wa- 
ters — for oxainple, some are certified instructors for 
the Amej lean Heart Association. As public educators, 
EMT-P's can help people learn how to call for emer- 
gency services efficiently and what to do in^a medical 
emergency when a police officer, firefighter, or para- 
medic is not present. In addition, citizens can be 
trained in such first aid techniques as cardiopulmon- 
ary resuscitation (CPR) — thus becoming "ext^ders" 
for paramedics just as paramedics are extenders for 
doctors. 



Whatever the job, a paramedic's professional responsi- 
bilities will include maintaining a working understand- 
ing of the different components of the EMS system^ 
maintaining a professional level of ethics, technical 
skills, and appearance; ahcL workirig cooperatively 
with other members of the EMS team (first respdrid- 
ers, EMT-A's/ riurseSj_ and jDhysiciaris^^ As a health 
care prdfessiprial, the EMT-P is a vital member df the 
tearii. As such, you riiust uriderstarid the EMS system 
in which ydu work as well as your responsibility to 
the public before, during, arid after a medical emer- 
gericy. 

Job Description^ 



WORK REQUIREMENTS 

Responds to emergency calls to provide efficient and 
immediate care to the critically ill and injured; trans- 
ports the patient to a medical facility. 

After receiving the call from the dispatcher, drives 
ambulance to the address or Ideation giveri, usirig the 



jThjLjobide&cdption. applies-tbrthe^^ 

and the EMT-P, although brigirially it was meant only for 
the EMT-A. The onfy differences lie in each category's 
competency level as distinguished by the level of training. 



most expeditious route as dictated by traffic and 
weathe? conditions. Observes traffic drdiriarices arid 
regulations cbricerriihg eriiergericy vehicle operation. 
Upon arri^^al at the scene of ari acciderit or illness, 
parks the ariibulance in a safe Idcatidri. Iri the absence 
of police, erilists bystariders' help to create a ^afe 
traffic envirorimerit, This wdiild include placing \^'^^ 
flares, removing diebris, arid redirecting traffic to c- 
tect both trie irijured arid the EMT's. 



Determines the nature arid extent of illness or injury. 
> Tf fhpre 1^ morp fhari_hrifi iivjury Or patient, establishes 
which should be treated first. Renders eriiergericy 
care, for exariiple operiirig arid riiairitairiirig ari airway; 
giving positive pressure veritilatidri; givirig cardiac re- 
suscitatidri;_cdritrdllirig bleedirig; treatirig shdck; irii- 
riidbilizirig fractures; baridagirig; assistirig iri childbirth; 
riiariagirig riieritally disturbed patients; arid prdvidirig 
iriitial care df pdisdri aiid bUrri patierits. Adniiriisters 
driig^, iricludirig iritraveridUs .fluids, as directed by a 
physiciari. 

Reassures patients iwid bystanders by working confi- 
dently and efficiently. Avoids mishandling and care- 
lessn^s while working as quickly as Is safe. Looks for 
medical Identification eriiblerii as a clue in prdvidirig 

eriiergericy care. 

_ _ _ _ _ ~ 
Where patierits riiust be gdtteri out df eritraprilent, 

assesses the extent df injury, gives all pdssible eriier- 
gericy care arid prdtectidri td the trapped patierit; arid 
uses the prescribed techriiqUes arid appliarices for rc- 
riidvirig the patierit safely. Radids the dispatcher for 
additidrial help dr special rescue or utility sefvlces if 
they are riceded. Provides light rescue service if the 
ambulance, does riot have the right equipment and the 
specialized Urilt is on the way. After the patienjs are 
freed, provides additional care m sorting of the m- 
jured in accordance with standard emergency proce- 
dures: 



Cdmplies with regulatidris dri the haridlirig dt the de- 
ceased, ridtifies aUthdrifies, arid arrariges for prdtec- 
tidri df prdperty arid eviderice at the sce!"^. 

Assists iri liftirig the stretcher^ placing »t in the ambu- 
larice, arid seeirig that the pSTfienb^and stretcher are 
secured arid that emergency care is continued if nec- 
essary. 

After determining the condition of the patient and the 
extent of the injuries, and knowing the relative loca- 
tions and staffing of emergency hospital facilities, de- 
cides which facility will be most appropriate for treat- 
ment (for example, a children's hospital, fi poisori 
center) unless otherwise directed by th^gjdispatcher or 
a pf^ysician. To assure proriipt riiedical care on deliv- 
ery, reports directly to the emergericy departriiexit or 
_contr6l"Center-the^riaturc -arid"exterit~df Injuries, the 
riuriiber of patierits beirig '< rarispdrted, arid the destiria^ 
tibri. For serious cases, riiay ask for additidrial advice 
frdrii the hdsjpital physiciari dr eriiergericy departmerit. 
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ebnstantly observes patient ehrbute to emtfg^xis^sj^^^ 
cility. Admihisters additibhal care as indicatecLor di- 
rected by physician. ^ 
Identifies diagnostic signs that may require radio com- 
iriuhicatidhs with a medical facility for care enroute 
and that may require that special professional services 
and assistance be available immediately on arrival at 
the medical facility. 

Assists in liftihg and carfying the pajient_out of the 
ambulance and into the emergency department. 
Reports verbally and in writing what injuries were 
identified and what patient care was administered 
bbth at the emergency scene in ^^arisit. Tliis . 
report is made to the emergenqj|feepartment stafT for 
diaghbstic purposes and for the record; a copy is filed 
with th^ EMS's official records. Upon requect. assists 
the emergency department staff. 

V ' - - - 

After each trip, replaces ased linens, blankets, and 
other supplies; sends , supplies for sterilization; and 
checks all equipmem carefully so that the ambulance 
is ready for tfie next run. Maintains ambulance in 
' efficient operating condition. Ensures that the ambu- 
lance is kept clean and tidy. In accordance with Ibcal 
or State regulations, decontaminates the vehicle's inte- 
rior after It has transpor ed a victim who had a conta- 
gious infection or was exposed to fadiatibh. Deter- 
mines that the vehicle is in proper bpefating condition 
by checking gas, dilj the water in bbth the battery and 
the radiator, and tire pressure. Maintains familiarity 
with special equipment used by the ambulance 
service. 

NOTE: Seniority and respqhsibility should be deter- 
mined by the EMS supervisor. Attehdahts and driv- 
ers should be equally trained so that they may func- 
tion interchangeably o; independently in caring for 
multiple casualties. ' 

Education, Training, and Experience 

'_ A high school education or its equivalent is consid- 
ered minimal. Must be 18 years of age or older. 
The minimum training shall be that prescribed in the 
basic training program for emergency, medical techhi- 
ciai.^ambulance (EMT-A's) of the U.S. Department 
of Transportation. 

Has practical experience in the care and use of the 
emergency equipment commonly accepted and em- 
ployed, such as suction machines, bxygeri deUvery 
systems (installed aiid pbrtable), spineboards, fracture 
kits, emergency medical care kits; obstetrical kits, in- 
travenous kits, stretchers of various types, and light 
rescue tools, as well as basic automobije mechanics. 
Understands sanitizing and disinfecting procedures. 
Knows safety arid security measures. 
Acquires, through critiques and conferences with 
eriiergericy department personnel, constructive criti- 
cism of care rendered and instruction about advances 
in patient care and new or improved equipment. 



Acquires a thbrbugh knowledge _bT the territory 
""-wSfiin his_or her service area and of the traffic bfdiri- 
ances and^aws cbncerhing the emergency caj^ arid 
transportation of the sick and iiyured. Has riecessafy 
driver and prdfessicrial licenses as required by law: 

Special Ciiaracteristlcs 

APTiTUbES 

Motor coordination in administering emergency care 
of the criticaUy ill and injured, in lifting and carrying 
patients, and in driving the ambulance. 
MapuaTTS^terity and physical codrdination. Must 
pe-*form carrying,, lifting, extricating, climbihj, hbist- 
ing, and similar maneuvers in a manner hot detrimeh- 
tal to the patient, fellow workers, or self. 
Facility to give and rec5eive verbal and written direc- 
tions and instruction. 

INTERESTS AND TEMPERAMENT 

• A pleasant personality. 

• Leadership ability; finn, yet courteous. 

• Good judgment under stress. ' 

• Clean and neat in appearance. 

• Good moral character. 

• Emotional stability and psychblbgical adaptabil- 
ity: , 

PHYSICAL DEMANDS 

Normal gbbd health. ' 

Ability tb lift and carry up to li^jjounds^ 

Cblbr visibri (necessary for examining patients as 

well as to distinguish traffic signs and lights). 

Gbbd eyesight (necessary for driving and for exam- 

iriirig the patient — correction by lenses permitted). 

Unit 2. The Emergency Medical 
3 Services System 

the EIMS phain— A Cohtinotim 

Emergency medical care should be thought bf as a 
continuum— not a thing in itself, but a prbcess, a 
chain of services to take the Jryured or sick back^tb 
health. (Figure I-l) The EMS system has six llriksj^n 
its part of the chain: commuriicatibhs, trarispbrtati^^, 
training, definitive care,° public edUcatibri,^ and record- 
keeping and evaluation. 

• Cbihihunicatipni includes 'citizerirto-EMS^ dis- 
patcher-to-EMS tearil, arid paramedic-to-doctor 
coihmuhicatibris. 

• Transportation has two important meanings: It 
means gettirig the appropriately trained individ- 
uals and the right equipment Jo the scene of a 
riiedical emergency; and it means getting the 
emergericy patient to the medical facility that can 
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give the patient the best care. This is called "field 
intervention medicine." 

• training covers all aspects of prdfessidnal tra 
ing and education for members of the EMS team: 

• Definitive Care is a special term used in this 
manual to refer to the medical facility that will 
handle the patient out of the field— for example, 

" hospitals, poison centers, cardiac care units, etc. 
For the paramedic in the field, definitive care 
means working (usually by radio) with the physi- 
ciah; medical care rules arid customs; categoriza- 
tidh df emergency medical facilities; an d k nowing 
the appropriate procedures for transferring pa- 
tients frdril drie iristitution to another. 

• Public education, iricluding public information, in- 
vdlves lettirig the poblic know how the EMS 
systeril works, how to work with the EMS 
system efflciendy, and what sorts of firsL aid 
wdtild be appropriate to apply before the EMT 
arrives. 

• Recordkeeping and evaluation help determine how 
efficient the EMS system is and how it can be 
improved. They are also important in the event 
that an EMT becomes a witness or defendant in a 
cdurt suit. 

Cowwuhrcaitdrts 

CITIZEN-TO-EMS. Often a persdri's ability to recog- 
nize a serious medical erilergericy arid knowledge of 
how to^et heljj mean the differerice between .life and 
death. The prdblem is that recognition can be delayed 
because neither victirii ridr bystanders know_the basic 
symjjtdms. (The heart attack victim, for example,- may 
wait as Idrig as 3 hours after the jMiset of symptoms 
before seeking help.) Moreover^ most people do not 
kridw first aid— or even if they do, they can lose their 
heads iri ari emergency. 

Everi after the symptoms of a medical emergericy are 
recdgriized, many people don't know_ the right tele- 
phone number to call for an ambulance. Some parts df 
the country have still not adopted the 911 telephdrie 
number, so that many calls for emergency/' medical 
help are delayed because they've been made td iriap- 
propriate private and pubjic service agencies. 

These problems can both be countered through an 
effective EMS public education arid irifonhatidri 
program. 

Once the victim or bystander recognizes the riiedical 
emergency, the typical ways of calling fdr help are by 
dialing 911 or a similar emergericy telephdrie riumber; 
by calling the telephone dperatdr; by usirig a highway 
emergency callbox; or by usirig the citizeris band (CB) 
radio. 

DISPATCHER-t6-EMS TEAM, the EMT-A and 
the EMT-P are ridt the drily members of the EMS 
team. Other first respdriders, such as police and fire- 
fighters, have iriipdrtarit roles as well; 



--Jhe police handle traffic, cbritrbl crowds, arid cdm- 
plefe-vehicle accident reports (required by most State 
laws): FlrStght^- riot drily protect the scene from 
possible fire or explbsibjijjhey also help remove vic- 
tims that have beeri eritrapped-dxice it is safe td do so: 
Considering which first^ respdrider is cldsbst to the 
medical emergency is also iriipdrtarit at this stage of 
the EMS respbrise. Ofteri pdlice arid fire units can 
reach the site before the anibuiarice does; having 
trained first respdriders at the scerie, whether EMT's, 
police, or firefighters, cari riiake the difference be- 
tween life arid death. 

A comriiuriity that is strivirig for the best initial re- 
sponse td a riiedical emergency should design Jts 
systeril so that a first fespdridef is on the scene within 
5 riiiriutelofjhe call for help. In urban areas, effective 
erilergericy services probably already exis^t. In rural 
areas, where distarice is a factor, radio pagers riiay 
help achieve the 5-minute goal. 
" "AirSSiS cdnimunication coordination center (CCC) 
cari cddrdiriate all area ambulance and riiedical radid 
frequericies. The CCe can also "patch" (connect tele- 
phdrie arid radio capabilities) police, fire, and anibu- 
iarice services, so that any one of them can cdmriiurii- 
cate directly with any other (see Module XV). It is 
the CCC's responsibility also to coordinate the use of 
the recently designated ultrahigh-frequericy radid 
channels allocated by the Federal Cdriiriiuriicatidris 
eommission for transmitting riiedical vdice arid telerii- 

etry signals. 

- PARAMEDIC-TO-POCTQR. Frdrii a patierit care 
standpoint, the ability df the parariiedic td cotitmuni- 
cate directly with a ddctor is the most important 
aspect'of EMS cdriiriiuriicatidris. It allows coritinuous 
riiedical directidri at the scerie, sirice the physician can 
coriiriiunicate frdrii the. erilergericy department, home, 
or everi a far-off city thfdugh a phone patch into the 
radio rietwdrk. Iri sparsely populated areas, satellite 
cdriiriiuriicatidris riiay everi be used. 
The persdri at the scene who has the most medical 
trairiirig (usually the EMT-P) must evaluate the total 
picture, assessing the sickness oi^ injury and its seri- 
dusriess. Iri cases where there is more than one injury 
dr riidfe than one t^atient, the paramedic must decide 
which patients nzed advanced life support, which dp 
ridt, arid in what order treatnient should take place. 
This decisionmaking process is called triage, frdrii a 
French word meaning "to sift." Patients who rieed 
only basic life support should be left iri the harids df 
the first resporiders or EMT-A's, while the paramedic 
concentrates on those who rieed advariced life sup- 
port. No riiatter what the situatidri, ydu riiust remem- 
ber riot to add corifusidri to the scerie. A paramedic 
niust take riiedical cdritrdl firriily, cdrifidently, and 
efficiently. 

In contacting the physiciari, make sure that your 
repdrt.is as cdriiplete, accurate, and understandable as 
pdssible. Include iri yduf report your assessment of 
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the situation and what steps you have taken, if any. 
Keep the physician tip to date dh any sigriificarit 
changes in the patient's cbnditidri. Remember, the 
services the physicians can render will only be as 
good as their knowledge of the true conditions. 

transportation 

PARAMEDIC-TO-PATIENT. Years agoj prehospital 
care was almost non-existent; the ambulance was 
mainly a taxi service. Times have changed. The most 
important thing about EMS is hot that it is a system 
for delivering a patient to a medical facility, but that 
it can take medically trained persdhhel arid their 
equipment to the patient. Sdme df the factdrs that 
must be considered include: the best Idcatidri of ambu- 
lances and EMT's sd as td minimize the time it takes 
to get to a patient; the types df equipment arid vehi- 
cles required; and pfiearrariged riiddes df patient trans- 
pdrtatidh td the riiedical facility. 

Ideally, the vehicle used td transport the ^qaipm^n^ 
and EMTs td the scerie — the ambulance — will be the 
same vehicle Used td transport the patient to definitive 
care. Hdwever, some EMS systems may ose other 
vehicles td trarispdrt personnel and equipment to the 
scerie, reserving the ambulance for transporting the 
patierit td definitive care. In_ such cases, arrangements 
shdUld be made with an ambulance service so that an 
ambulance is dispatched^ to emergency calls at the 
same time the EMS team is. It must be assumed that 
at no time is a patient to be passed from the more 
capable td less capable personnel during the transit 
phase of care. 

No matter w^at system of transportation is used, the 
medical equipment in the vehicle should meet the 
minimum star|dards outlined_Jn the "Essential Equip- 
ment for Ambulances" list provided by the Commit- 
tee on Trauma of the American College of Surgeons 
{fiuihtin of the American Collide cf Surgeohs, 1911). 
The ambulance should also meet. Federal specifica- 
tions as outlined in document KKK-A-1822 or - 
1822A (available from the General Services Adminis- 
tration, Washington, D.C.). Additional equiprileht is 
needed for advanced care ambulances, usually iriclud- . 
ing a portable I mdhitdr and defibrillatdr, iritraveridus 
lines, intubation equipment, and the apprdpriate drugs 
and fluid solutions. Advanced care ariibularices should 
also carry at least drie EMT-A arid drie EMT-P. 

PATIENT-TO-^ACILITY. The did rule df thumb, 
that the best medical facility is the eldest, is no 
longer accepted. Wdrkirig with the riiedical direction 
physician, the paramedic riiUst evaluate the patient's 
cdnditidh arid, kridwirig the capabilities of the medical 
facilities iri the area, decide which one is ^est staffed 
arid equipped to handle the case: For example, medi- 
cal authdrities recommend that patients with third- 
degree burtis ovfer 30 percent cf their bodies be treat- 
ed at a bum center; The EMT-P's evaluative and 
advanced life support skills make it possible to take 



the patierit directly to the bum center, rather , than 
first td a hospital and second to a bum center: 

bccasionally there may be a problem with distances 
between medical facilities or lack of a clear under- 
standing between paramedic and doctor about stand- 
ard operating procedures. One of the main objectives 
of the well-run EMS system should be to eliminate 
such problems. 

Definitive Care 

The paramedic's role in definitive care requires know- 
ing which medical facilities have which specific 
strengths. The assessing of hospital emergency serv- 
ices, is called hospital categorization, and is done by 
those responsible for planning and cddrdihating the 
EMS system. The criteria df hdspital categdrizatidri 
include: 

• Th^ given area (irietrdpdlitari, interstate, or 
statewide); 

• What physicians the facility has dri staff arid their 
availability; 

• Medical specialties df staff physiciaris; 

• Medical specialties df staff riUfses; 

• Availability df life support equipment and sup- 
plies; 

• 24^hduf fjhysician coverage in the emergency 
department; 

• 24-hour coverage of laboratory and X-ray facili- 
ties; 

• Availability and adequacy of special-care facili- 
ties (e:g., intensive care unit, cardiac care unit, 
trauma unit, poison center, burn center, spirial 
cord injury center); and 

• Such other factors as ihservice educatidri prd- 
grams and transfer agreements with dther iri- 
stitutions. 

Hospitals are no longer categorized in merely general 
terms — comprehensive, routine, standby, etc. A small 
rural hospital may not have the total care capability 
of a large urban medical center, but it may have just 
the right physician availabilities and special-care capa- 
bilities for the particular emergency hand. It is uf5 
to the paramedic to know how the EMS director has 
categorized the medical facilities in the area arid to be 
able td decide which one is mdst apprdpriate. 

Pui3lic Eclueatioh 

Helping the general public understjmd the EMS 
system and how people can work with it most effec- 
tively is not a heavily emphasized part df the EMS 
continuum, but it is an important one. 

The universal number 9nj _for exariiple, alldws the 
public esisy access td the EMS systerii. By jUst dialirig 
911, people in many areas of the cdUritry cari call fdr 
fire fighters, police, dr ariibularices. If this universal 
number were addpted riatidriwide, it would allow 
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emergency services Id make an even more effective 
and cbordiiiated response to medical emergencies: 
Public inrormation and education goes beyond this, 
however. For example, a person who dials 911 is 
asked for his or her name, address, and telephone 
number. A person who may be feeling ijL or anxious 
might well ask, **Why are you delaying things asking 
for my phone number? Get over here!" An effective 
public ihformatibri campaign can help^ people under- 
stahjd the reasons for procedure's that may on the face 
of them «5em uririecesiSarily bureaucratic or time-con- 
suming. (For a further discu^ion of this, see Module 
XV, "Telemetry and eommunications.") 
Getting in touch with the EMS system is the second 
step, however: The first step is recognizing that a 
medical emergency exists. Citizens should be trairi(^ 
to recognize th^ symptoms of heart attack, allergic 
reaction, poisoning, and other nbt-sb-bbvibus ^meiits. 
Citizens cm also be trained in first aid techniques, 
such as CPR, the Heimlich maneuver, stopping bleed- 
ing, or coping with sbmebhe in shock, so that in the 
event that neither a first responder hot an EMT is 
present, the bystander may begin to cope with the 
emergency. 

Recordkeeping and Evaluation 

RECORDKEEPING. Even the most skilled and cbn- 
scientidus health care professional may eventually 
have to go to court, as a witness or even as a defend- 
ant In a civil or criminal actibn. In these circum- 
stances, the best protection is a thorough and accurate 
medical record. This p^ni cannot be overemphasized 
Whenever you care for a patient in the field, you 
should make a careful, detailed recbrd bf: 

• The date and time the call was received, the 
times of your arrival arid departure from the 
scene, and the tinie the patierit arrived at a medi- 
cal faciiity. 

• The information ybu obtained from the patient or 
from bystanders (patierit history). 

• Your observatibris at the scene. 

• The firidings bf the physical examination. 

• Any treatriierit rehdered. (Here, you must be 
completely precise. Do not write, *1V therapy 
given." Write^ "An IV was initiated under the 
orders of Dr. X. The I V used a 14-gaoge Angio- 
cath arid D5W to a keep-open rate. 

• Ariy changes in the patient's cbriditiori while 
urider yotir care. 

Agairi, you should be as precise Sid detailed as possi- 
ble. A medical record may become a legal document 
that reflects upon its author A sloppy,^ iricbmplete 
record suggests to the Reader (and to the court) that 
the care of the patient may also have bceri sloppy and 
iricdmplete. Also^ a medical recbrd is riever the place 
for flippant or derogatory reriiarks, about a patient or 
anything else: At the very least, such remarks cduld 



cause you cbrisiderable embaitassmerit if they are 
later made public. 

No EMS system should be considered cdmpiete with- 
out a well-mairitairied system of cdmpiete and accu- 
rate iriedical records. 

EVALUATION. The possibility of having one's pro- 
fessional cpriduct chalieriged is only one _r^°"_J^^ 
keepirig written recdrds df a patient's prehospital care. 
More important is the fact that detailed^ accurate re- 
cords may be iised to evaluate the EMS system i to 
identify patterns and trends, wid to establish means 
for inakirig the system even more effective. 
Ihfdrmatidn such as the time^ a call is received, the 
-distances traveled, and the time the ambulance arrives 
on the scene, properly correlated with gebgraphiqal 
and definitive care considerations, can help, deteriniiie 
the most appropriate locations for airibulahces arid 
Other equipment. I^e written record also provides 
information that the physician will rieed in diagnosing 
the patient md completirig his br her medical history. 
Many States require written records by law when 
advanced life support procedures are used. Such in- 
formation can protect the rights of the patients as 
well as the rights of the EMT-P if any legal questidris 
arise. 

The EMS Continuum 

The preceding overview of the EMS system was in- 
tended td show you how each of its six facets- 
communications, transportation, training, deflriitive 
care, public education^ recordkeeping arid evalua- 
tion—interacts with each of the bthers to provide an 
uninterrupted flow, or cbritinuuiri, bf the best possible 
patient care: What emergency riiedical care is pro- 
vided in the field has repercussions thrdiighdut a pa- 
tient's return to health, and what you, the paramedic, 
do has repercussibris throughout the EMS systein. It 
is important tb remember two things: First, EMS is a 
s^tents approach tb the delivery df lifesaving care; 
second, team effort is the key td achieving the ulti- 
mate goal— efTective care df the emergency patient. 

Unit 3. National EMS issues, 
Goals, and Objectives 

The National EMS Goal 

tlie goal is a simple brie— that there be a national, 
cbh^ive program of emergency medical servjce that 
fbcus^ ori the coordinated application of all appropn- 
ate resources tb turn victims iritd patients as quickly 
as possible arid td deliver them safely and efficiently 
tb definitive care. 



Field intervention Medlclne^he "Third 
Service'' 

Once, ambulSces were little mbre than taxis, and 
oniy two first-respbrise services were recognized: 
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police and fire fighters. Today there is a *'third" serv- 
ice — trained, competent people who in caring^ for vic- 
tims convert them to patients, who provide life-saving' 
_ and life-sustaining care both at the scene of an emer- 
' gency and on the way to definitive care. For the first 
time in bur Nation's history, the general public has 
access to field ihterVentidh medicine. 

Field ihtervehtiori medicine is an armamentarium of 
designed cdmmuhicatioris, trahspbrtatioh, training, 
public education, ad minis tratibri, arid drigdirig evalua- 
tibh derived frbni the military's experierice iri the de- 
velbpriierit arid applicatibri bf medicirie iri the field. 
Drawing bri this experierice, the DOT program was 
frbrii the first desigried to be field intervention medi- 
cirie. 

Iri develbpirig its program, the Department of Trans- 
pdftatidri drew on a vast knowledge bank of research, 
develdpment, and experience that came from not only 
the military, but also definitive care institutions and 
dedicated professionals, it was not necessary to con- 
duct extensive research projects or to demonstrate 
proven procedures; rather, the task was to bring this 
knowledge bank to bear on the problem— what the 
National Academy of Science and Medical Proles- 
sions call "Accidental Death— The Neglected Disease of 
Nfodern Society:" 

The goal of the DOT program was to package all this 
available knowledge for use in the civilian sector— to 
implement effective technical intervention iri medical 
emergencies so as to convert victiriis to patierits as 
quickly as possible. The cbritributbrs arid resburces iri 
this effort, which took place iri the late 196p's arid 
early 1970's^ included ariibrig bthers the Natibrial 
Academy of Sciences, the Ariiericari Academy of 
Orthopaedic Surgeons, the American College of Sur- 
geons, the American Medical Association, the Nation- 
al Ambulance Association, the American Hospital As- 
sociation, the American Society of Anesthesiblbgists, 
the American Heart Association, the Ariiericari Cbl- 
lege of Cardiologists, the Ariiericari Public Health As- 
sociation, and riiany riiariufacturers bf riiedical equip- 
ment. 

The issue relating to the thircj service is ridt, Ddes it 
exist? or Should it exist? The issue is rather hdw we 
can_ ensure that this service gairis a riatidrial identity^ 
uriiforriiity, arid riecdgriitidri bri a par with fire and 
police services. Hbw can we erisUfe the appropriate 
status arid stature fdf thdse dedicated people yvho 
bririg this vital medical service to their fellows? How 
cari we erisufe that our public EMS service seeks the 
highest staridafds of excellence? 

OBJEetlVE: 

To ensure proper lecognition of the identity, status, 
and stature of the emergency medical care practition- 
er, by all concerned, as a distinct and valued public 
servant whether employed by the fire service, private 
purveyer or other service provider. 



MEANS: 

Foctis on the solutions, to an EMS team member's 
problems, whether first respbnder or EMT. The issues 
include personal recognitidh, career opportunities, 
uniform standards, training, and resblutidri bf difficul- 
ties- in reciprocity and jurisdiction. 

Strengthening the EMS System 

Despite its remarkable achievements to date, the EMS 
system has one Achilles' heel: an apparent lack of 
strength, stability, and recognition in much^ of the 
administrative structure. 

Much of the EMS system has been founded on 
grantsmanship, and the positive results of graritsman- 
ship are often of precarious durability. There is also 
the danger that the EMS system's adriiinistrative 
structure will be dariiaged by bppbrturiism and proliG 
eration bf duplicative eflxirt iri the field. The EMS 
system now heeds a cbhesiyeness and structure that 
will nurture leadership, help achieve the riecessary 
legislation, arid cbbrdiriatc all the players toward the 
cbriiriibri gbal. 

*'The road that stretches before the feet of a man is a 
chaJJenge to his heart long before It tests the Slrengih of 
his Tegs. " 

— Sr. Thomas Aquinas 

OBJEeTlVE: _ 

To firriily establish prehbspital emergency riiedical 
services in the sbcietal structure bf the Natidri, with 
recbgriized arid stable leadership arid administration. 

MEANS: - 

A. Permanent State administrative heads bf EMS arid 
off-line medical directors. 

B. Completed establishriient bf Federal Regibrial EMS 
Councils and a National Cbalitibn bf EMS partici- 
pants. ' : 

C. Achieveriierit bf uriiversal recbgriitibri arid applica- 
tion bf uniform staridards arid quality bf care. 

State arid Federal legislatibri that will ensure iden- 
tified, uriiforrii quality care arid system structure. 
E. Recbgriized uriifbrm application of standards and 
guideliries for care arid services under the Star of fcife 
eriiergericy riiedical cafe symbol, including stan^^ 
vehicle cblbfs arid markings. ' 

Commdnlcatiohs 

The mostjmpbrtarit aspect bf EMS cbmriiuriicatibris is 
that__of _E_MT-to-physiciari. The Natibrial Highway 
Traffic Safety Adriiiriistratibri has iriitiated arid devel- 
bped and curreritly sporisbrs arid cddrdiriates a system 
of medical cbriiriitiriicatibris . that encompasses ten 
UHF radib chaririels. The NHTSA system is one of 
riiaxiiriurii brieritatibri td patient care concerns. 
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One potential impediment inherent in current commu- 
riicatibhs systems iiS that of system-imposed time shsnr^ 
irig. it wiil ^prdvc to be increasingly unac^ceptable in 
the future because of the risk to the patient that 
occurs when ddctor/paramedic cojnmunication is dis- 
rupted. Infrequent technical disruptions can be over- 
cdffle; but accepting built-in limijations merely be- 
cause "it's cheap and it works" is inexcusable. 

The crying need of good EMS system communica-' 
tions is first, that the public can get in touch with the 
EMS quickly; second, that the dispatcher can send a 
first responder to the scene within 5 minutes; and 
third, that physician-to-paramedic cbmmuhicatidns be 
efficient and continuous — in other words, that a good 
patient-EMS-physician cbmmuhicatiohs system be 
properly cbdrdinated with other public service agen- 
cies. 

OBJECTIVE: 

To achieve nationwide State-by-State EMS cbmmuni- 
catidns systems th^ get patients into the system 
quickly and ensure that doctors can give online medi- 
cal direction to paramedics continuously. 

MEANS: 

A. National 911 emergency number for ail citizens. 

B. Citizens' baiid (CB) listening Bjbc for all citizens 
(National Emergency Aid Radio [Near] program). 

C. Continued communications planning and imple- 
mentation for dedicated communications, in accord- 
ance with DOT nationally cbbrdinated and published 
criteria. 

Management and Evaiuation 

How may one judge the impact bf ah EMS system? 
The significant factors include reduced numbers of 
fatalities, reduced numbere bf cbmplicatiohs and dis- 
abilities, a reduced sbcioecbhbmic impact, and re- 
duced time of patient suffering. And a related consid- 
eration: How may bne judge the imprdvement of an 
EMS system? Here, we want to achieve reduced re- 
sponse time, improved emergency care, impfdvement 
in injury prbghbsis, and evidence of improved EMS 
r^iource mahagemeht. 

Every evaluation process comprises first, data coljec- 
tibh; and second, data review and analysis. In date 
cbllectioh, one first detennines what constitutes the 
most significant elements, and then designs collection 
instruments that are neither l^urdensonie nor j:ompjex. 
Finally, coding, card punching, disk/drum stor- 
age (for random retneval) must be provided for and 
cdrivcnieritly set up. 

In an EMS response system, the source of data is 
twofold. First is each ambulance sortie, from time bf 
call to time of return, complete with a detailed, accu- 
rate record of significant events. Secbnd is the record 
on each patient, complete from the time of the acci- 



dent to the time of discharge or the coiftpjetioa of the 
autopsy: Means must also be found to integrate the 
data from the ambulance service, jhe hospital records, 
the autopsy report, the accident investigation, and the 
safety design features of the vehicle. These data, and 
the evaluation thereof, are essential to measure the 
efficiency of the total systera as well as to provide the 
data for research, prbblem ideptificatibn, and systems 
upgrading. 

Data review and analysis wraps _up the eyaliiatibh 
effort. Fbr efficient evaluation, first provide for a 
frequent iDriritbut and review of the data to verify its 
completeness and accuracy. Plahhihg for programing 
and analysis can be bf^giih iisiiig these printouts; this 
can thfn Ue followed by chait or graph developnient 
to give a visual projection . The final steps are deci- 
sidhmakiiig arid policy or criterik development? 

A cdmmdh, riatidriwide EMS systeni and data element 
identification are desirabie, but to date, progress has 
been sldw. 

OBJECTIVE: 

To achieve ah bhgbing system bf evaluation for quality 
control, management bf resbtirceSj credibility of service, 
and bptiihum working of the EMS system. 

MEANS: 

Aid individual EMS system evaluatidns thrdugh data col- 
lection studies arid techiiical assistance. 

c 

Unit 4^ Prehospital Emergency 
Medical Care identificatioh 

''Star of Life'' EMS Symbol , 

Since cbngressional enactment, of the Highway Safety 
: Act bf 1966 and apprbval of Standard IL^'Emergeri- 
cy Medical Service," the Department of Trahspdrta- 
tibn has vigbrously ' pursued the implemehtatidn of a 
natibnal prehospital emergency medical care system— 
a prbgram that seeks to reduce the number of deaiths 
and the degree bf illness amdrig the sick and itijured, 
through eflective^ medicid inter vehtidri and care both 
at the scene of the medical emergency and during 
transit to definitive care. 

Field interventibn medicine is an entirely hew service 
in the civilian structure bf the United States, with a 
new set bf standards, cdhcerhs, arid quality of care fdr 
the victims bf medical_^riiergericies. It is being emulat- 
ed arbund the world. Therefore, it is riidst appropriate 
that EMS be distinctively identified for the benefit 

• "Star ot Life" Eirierg6nc>LMedicjU I^epart- 
meht of Transpbrtatidh (DOT-HS 803 72^^^^ 1979. 
This brochure provides background, specification, and enter 
ria regarding tfie symbol's current uses. It may. be obtain^ 
from U.S. pOT/NHTSA, General Services Division, 400 
7th SiteeU S.W., Washington, b.C. 20590. 



not oniy of those working in this vital area, but also 
of the general pablic — potential users of the system. 

thu*;; in 1973 DOT adopted the "Star of Life" 
embiem as a symbol of this new service, of its distinc- 
tiveness, quality and credibility. EMS goods, ^services, 
components, and functions all become^ ihterwdveh in 
the process of system development. The use of the 
"Star of Life" symbol by both the private sector and 
the government thus far has not only served to identi- 
fy emergency medical; care; more impprtaritly, it has 
cohtributed greatly to the process of ideritity, ericbiir- 
agement, achievement, realignment of dbyectives, arid 
commitment to improved erilergericy medical care. 
Both the States and Federal agericies have been au- 
thorized to assist in exercisirig supervisory control 
over the use of this symbol. In addition, steps are 
being taken to have the symbol appear on highway 
signs to help alert citizens about the EMS system and 
hdvv to enter it arid use it. 

Ambulance Colors arid Markings 

When ari anibularice is easily and unmistakably recog- 
riizable, it is an aid to traffic safety and reduces the 
need for excessive dependence 6h lights and sirens. 
An early DOT/EMS study, "Ambulance Design Cri- 
teria" by the National Academy of Sciences, recom- 
riierided that specific colors and markings for ambu- 
lances be adopted and standardized natjonwide Later, 
the General Services Administration and DOT devel- 
oped arid published the Federal specification for am- 
bularices (1974; KKK-1822). The standard color is 
white; the standard markings, an orange stripe, blue 
'lettering, and the "Star of Life" symbol. It is also 
considered preferable that any added lettering-b^ kept 
below the orange .stripe (band) so a^ not to distract 
from the basic markint^s since such 'etteriftg is pri- 
marily of local interest Oiily and of little sigriificarice 
to the victim of an emergency or the passiri^ motorist. 
For maximum effectiveness of these standard colors 
and markings, of course, they riiust riot be duplicated 
on non>ambulances 

These standard colors and riiarkirigs produce a highly 
visible ambulance, which iri turri riiearis the vehicle 
may be operated more safely iri any light and against 
any background. They also mean that the ambulance 
may be operated riidre \afely because people every- 
where can quickly recognize it as such andj-esporid 
apprdpriately. Addptidn of these colors and markings 
nationally is therefore important not only so that the 
public riiay recdgriize the EMS system as a distinctive 
service dedicated to quality health care and so that 
the public safety is guarded; but it is also important 
because the ambulances built to Federal specifications 
iiave body cdnfigurations that resemble commercial 
vehicles— the color scheme thus becomes the primary 
factor in ijromoting rapid pablic identification. Highly 
visible and rapidly identifiable ambulances alsd reduce 
the need to depend on lights and sirens, which are riot 
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bdridiicive td gddd patierit care when used to excess 
arid iri sdriie cases withdut justlficatidn. 

Unit 5. issues edncerning the 
Emergeney Medical Technician 

Medfeal EltiTcs 

The word "ethics" comes from the Greek word 
ineariirig character. Professional ethics set standards of 
rightriess arid wrongness of human conduct in a pro- 
fession, but do not necessarily concern themselves 
with morality. For example; it is not ethical for a 
nurse to express to a patient an opinion c6ricerriirig a 
doctor's real or perceived faults (nor, for that riiatter, 
for a doctor to do so of a nurse). Neither is it ethical 
for one physician to attend another's patient unless 
invited by the other to do so. These acts are riot 
immoral; but they are unethical. 

When faced with situations that call for a choice of 
behavior, one must act ethically. Specific situations 
that parariiedics are likely td face iricludc preservirig 
life, riieeting the needs df patierits wheri they are 
unable to pay, and requestirig dther inedical help 
when that help is needed: 

A code df ethics is a list of rules of ideal conduct; 
drawn up by respdrisible members df a particular pro- ^ 
fessidnal jrdup arid mearit to be followed by ajl mem- 
^rs df that group. Aesculapius wrote the first medij- 
cal cdde df ethics; sirice then, many more have been 
writteri. 

A Code of Ethics for Emergency Medicai fechniciahs 
was issued by the National Association of Eriiergency 
Medical Technicians in January 1978. This Code 

states: ' 

Professional status as an Emergency Medical 
Technician is maintamed and enriched by the will- 
ingness of the individual practitioner to accept 4nd 
fulfill obligations to society, other medical profes- 
sionals, and the profession of Eriiergency Medical 
Technician. As an Emergency Medical Techniciari,, 
1 soleninly pledge riiyself to the foUdwing cdde df 
ethics: 

• The fundariiental responsibility df the Eriiergericy 
Medical Technician is to cdriserye life, td allevi- 
ate suffering, and td prdriidte health. 

• The Emergency Medical Techriiciari provides 
services based dn huriiari need, with respect for 
human dignity, urirestricted by cdrisideratioris of 
riatidnality, race, creed, cdldr, dr status. 

• The Erilergericy Medical Techriiciari xloes riot use 
prdfessidrial knowledge arid skill in any enterprise 
detririierital td the public good. 

• The Erileriericy Medical Technician respects and 
hdlds iri confidence all information of _a con fiden-. 
tial riature obtained in the course of professional 
work unless required by law to divulge such in- 
formation. 
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• The Emergency Medical Technician as a citizen 
understands _ahd liphdlds the iaws arid performs 
the duties of citizenship; as a professional person 
the Emergency Medicai Techriiciari has particu- 
lar respdrisibility to work with other citizens and 
health pfbfessidris in promoting efforts to meet 
the health needs of the public: 

• The Emergericy Medical Technician maintains 
prdfessidnal competence and demonstrates con- 
cerri fdr the competeiice of oth^ members of the 
medical profession. 

• The Emergency Medical Technician assumes re- 
sponsibility \in-defi and upholding standards 
of professional practice lihdlsducation; - 

• The Emergency Medical Technician assumes re- 
sponsibility for Individual prbfessibnal actions and 
judgment, both in dependerit and independent 
emergency functions, and kndws and upholds the 
laws which affect the practice of the Emergency 
Medical Technician. 

• The Emergency Medical Technician has the re- 
sponsibility to participate in the study df arid 
action on matters of legislation affectirig Eriler- 
gency- Medical Technicians arid eriiergericy serv- 
ice to the public. 

• The :vEmergericy Medical Techriiciari adheres to 
standards df persdrial ethics which reflect credit 
updri the professidri. • 

• The Emergericy Medical Technician may con- 
tribute td research in fjelatton to a commercial 
prddUct dr service, but does not lend professional 
statu^ td advertising, promotion, or sales: 

• The Emergericy Medical Technician, or groups 
df Emergency Medical Technicians^ who adver- 
tise professional services, do so in conformity 
with the dignity of the profession. 

• The Emergency Medical Technician has an obli- 
gation to protect the public by not delegating to 
a person less qualified any service which requires 

^ the professional competence df an Emergency 
Medical Technician. 

• The Emergency Medical Techriiciari wdrks har- 
moniously with, and_ sustains cdrifiderice iri, 
Emergency Medical Techriiciari assdciates, the 
nurse,, the physician, and other members 6{ the 
health-team. 

• The Emergency Medical Tecfinician refiises to 
participate in unethical procedures and assumes 
the responsibility to expose incdmpetehce dr un- 
ethical conduct in others to the appropriate au- 
thority. 

Bdth the Code of Ethics for Emergent^' Meziicai JTech- 
nicidns arid siriiilar daths express a very basic concept: 
cdricerri fdr the welfare of others, from which all 
statutes df right arid wrong ultimately arise^ it is safe 
td say that if EMT-Fs place the welfare of the pa- 



tierit above all else when providing medic?! care, they 
will rarely commit an unethical act 

Medical Practice Acis 

Every State has laws, regUlatidris, or written policies 
that ^overri dr inipact ari EMT-Fs actidris. In most . 
areas, these rules df practice take the form pf a Medi- 
cal Practice Act that defines the minimum quaiifica- 
tidris fdr thdse who may perform medical procedures 
and prdvide a mearis df certification for different cate- 
gdries df health prdfessidnals. 

AlthdUgh currently medicai practice acts dominate 
health care rulemaking, more and more States are 
developing and passing specific legislation to cover all 
phases df EMS, including the training, certification, 
arid licensure of EMT-P's. When a State or area has a 
medical practice act or specific EMS legislation, para- 
medics must be familiar with such laws. 

Good Samaritap Laws* 

Mariy States have implemerited "gddd Samaritan** 
laws td prdtect physiciaris arid other inedical person- 
riel frdrii legal actidris that may arise from emergency S 
treatmerit riot iri the line of duty. The typical good 
Samaritari law requires that persons responding to an 
emergericy do all that they can wjthin their abilities 
td sustain hfe and to prevent further injury. \ 
Paramedics are not expected, to function* as physicians; 
they are expected to use those skills that they have 
been r>pecifically trained to perform. But paramedics 
ENiTs and First Responders are expected to do all 
they cin to sustain life, pirevent further injuryLarid 
ease duffering within their level df cdriipeterice. Gddd 
Samaritan laws are designed to protect parariiedics 
who follow their code df ethics. 

Good Samaritan legislation does not protect an indi- 
vidual from responsibility for negligence. Negligence 
is a complex issue. In order to prove negligence, a 
person rhust demonstrate that an injury occurred; that 
the person accused' of negligertce faijed to act as ari- 
other prudent person with similar training wduld have 
acted under the same ; circuriistarices; arid that this 
failure to act appropriately was the caUse of the 
injury. The lesson here is that iri most places EMT- 
P's are protected from liability as Idrig as they adhere 
to. the standards established for therii. 

Professibhal Criteria 

Many codes, staridai;iis, criteria, arid guidelines have 
been established conbernirig vehicle design and eqaip- 
riierit as well as traihirig arid operational procedures, 
by such groups as / the Nation?*! Research Council, 
prdfessidrial grdups,/and NHTSA. WhUe these are not 
laws, they cari be introduced as evidence in a lawsuit 
arid may affect the results of the suit. Therefore it is 
in the EMT-P's best interests, as well as of the EMS 



• There is a full discussion of good Samaritan legislation in 
Unit 6. 
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system as a whdie, to make sure tjiat all aspects of 
both service and its components (communications^ op- 
erations, training, ambulances, equipment) are devel- 
oped and maintained according to current national 
standards: 



Buty t0 Act* 

The Duty to Act doctrine requires that ambulance 
operators who do not charge for their work— includ- 
ing public, municipal, arid volunteer services— -to re- 
spond to every call for help. The^octrine does not, 
in riibst cases, apply to private ambulance services, 
which are usually permitted to select patients and 
answer calls as they choose. 

Consent"^ 

Paramedics, like physicians, must gain the patient's 
consent to receive emergency care or incur charges 
of technical assault and battery. Several standards (de- 
pending on the patient's age and cbnditiphj exist gov- 
erning the various forms of consent and the ways in 
which it may be given: 

• Consent must be informed; that is, the patierit 
must understand the nature arid e:^terit of the 
I5rocedures to be performed arid the risks iri- 
volved. ' ' 

• Consent must be obtairied frdrii every conscious, 
_ mentally cbriipeterit adiilt. 

^ - ^ 

• Cbriseht is iriijjlied for emergericy liftisavirig treat- 
ment to the uricbriscidus adult. 

Cbriserit riiust be obtairied. from;;t]Te P^^^"^ or 
guardian bf brie v/hd is a child, as legally defined 
by the State, or of one who is adult but is^mental- 
\ ly iricbriipeterit. If a parent or guardian is not 
^^available, emergency treatment to maintain life 
, rilay be undertaken without consent. 

• Cbriserit refused by a conscious and mentally 
cdmpeterit adult means that the patient may not 
be treated without a court order; In such cases, 
the paramedic should consult the physician for 
iristructions. Generally, the wisest approach is tb 
inform the patient of the consequences of refus- 
ing treatment, if the patient understands tUese 
consequences and still refuses treatment, there is 
little that may be done. ^ 

• Psychiatric emergencies present difficult prob- 
lems of consent. Under most conditions, a police 
officer is the only person with the authbrity tb 
restrain and transport a^ person against that indi- 
vidual's will. The EMT-P shbuld ribt iriterverie 
unless directed to do so by a pblice bfficer dr 
unless it is obvious that the patierit is abbut td do 
life-threatening harm tb hiriiself/herself or others. 
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Neither the physician hbr the patierit's family may 
authorize the actual transport Md everitual xpnfi^^^^ 
merit of a psychiatric patierit. TTie physician and 
family may aiithbrize irivdluritafy commitment for 
psychiatric treatriierit, btit their authority does not 
extend toLtrarispbrt bf a patierit by forc^e and without 
consent. Thiis, it is important that each EMS system 
establish prbcedures for dealing with psychiatnc 
eriiergericies based dn local laws and policies. In most 
cases police involvement will be required. 

Abandonment 

A doctor abandons a patient by ending the physician- 
patient relationship in mid-treatment, without the con- 
sent of the patient, without allowing the patierit 
enough tinie to firid ariother physician, and with ad- 
verse results to the action., For abaridoriment to occur: 

• There must have been an initial physiciari-patierit 
relatioriship. 

• The physician riiust have ended the felatibriship 
without the patierit's cbriserit. 

• The physician must have erided the relatioriship 
without allbwinj the patierit eridugh time to 
obtain aribther physiciari's services. 

• The patierit riiust have had a continued need of 
riiedical treatriierit. ' 

• Injury br death must have, resulted from jhe ter- 
riiiriatibri bf the physician-patient relationship.* 

Although the above definition is stated iri terriis bf the 
physician^ EMT's— the agents bf a physiciari— are 
clearly irivolved as well. Iri bther wbrds, brice the 
ENfT^ HSTt^spdn^ied^ an eriiergericy, he dr she 
niust not leave a patient whb rieeds cdritiriuirig medi- 
cal care until another cbriipetent health prbfessibiial 
takes responsibility for the patient. This may seerii like 
an obvious requireriient; but there have beeri cases 
where critically ill or injured patients were left at a 
hospital einergency depsirtrii^nt arid died befbfe emer- 
gericy department_persbririel took adequate ribtice of 
them. Thus, the EMT-P niust stay with the patient 
until an orderly transfer bf care has taken place: The 
patient should never be passed frbrii a greater to a 
lessor competerice level iri the pre-hdspitri care sector 
or from the pre-hbspital care sector to the emergency 
departriient in the ENfS cdritinuum or evacuation 
chairi. 

Medical Direetioh 

An EMT^P's actions in the field are considered the 
delegated actibris df a physician; Jhat is, although the 
parariiedic is the bne who performs the riiedical prp- 
cediires, such actions^ are stilUegally those of a physi- 
ciari, arid the physician is legdiy r^i>onsible for therii. 
Fbr this reason, many activities cannot be carried but 
without an orSer from a licensed physiciari. Orders 



* Unit 6 contains a detailed discussibri of this. 
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iiiay either be given by radio or be defined by proto- 
cols (standing bfdefs). In any case, EMT-Fs are not 
free to disregard of Id go against a doctor's orders: 
This may lead to dirRcult situations. For example, a 
physician who may not ^b^JcQowledgeable about iJfe- 
hospitai emergency carSrriay Be present at the scene 
of a fiiedical emergency and, may give orders that the 
EMT-P feels are inappropriate for the particular cir- 
cumstances. However, paramedics are on very shaky 
legal ground if they choose to disregard such orders. 
It is best for the medical director of the EMS system 
to develop policies defining the EMT-P's relatidnship 
with the medicar director and with other doctors in 
the cdmmuhity. When cdriflicts arise between para- 
medics and physician-bystanders in the field, these 
firdblems should be resolved 'by the medical director, 
hot by the paramedic. Bdth off-line and on-line medi- 
cal directidri are df major significance in well orga- 
nized EMS s>atcnis. 

Death and Dying 

As a paramedic, ^ou will cdhstahtly be expdsed to 
difficult and painful emotidhal experiences. Ydu will 
see the sufTerihg, mutilation, and uhavdidable death df . 
other human beings. It is only natural that such expe- 
riences lead to feelings of anxiety and sadness, as well 
as a desire to suppress such Uhcdmfdrtable feelings. 
Those who have Idst persdhs cldse td them may have 
their old feelings df sadness rekindled by this daily 
contact with pain and dying. 

It is impdrtaht fdr ydu td fealize that such feelings are 
expected. It is ndt Unusual to feel sick at the sight of 
mutilating injury or to become anxious in the pres- 
ence df death: Such feelings mark the sensitive 
persdh. 

As ydU gain experience in the field, you will learn to 
control these feelings while caring for patients. At the 
same time, you should also learn to be tolerant of 
yourself and not to feel ashamed or embarrassed be- 
cause you are affected by tragedy. By understanding 
5'our own feelings in these situations, you will be 
better able to deal with the feelings of the patient, the 
patient's family, other emergency personnel, and by- 
standers; and they, in turn, will be less hesitant in 
confiding their worries to ydu. 

Unit 6. Synopsis ef Legal 
Considerations In Prehospital 
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• The Department is both grateful and fortunate for the 
time and effort appliedj by Mr. R. Jack Ayres, Jr. in the 
"preparation df Unit 6. Jack Ayres is a distinguished member 
of th^Texsw- BaT'^if imainu^ busy trial practice ia 
Dallas, in addition, he jis a consultant to the Director of 
Emergency Medical Services, Texas Department df Health; 



a consultant to the North Central Texas Jlegibnal EMS 
project; and a consultant to the City of Dallas Hospital. 
Jack Ayres is also a guest lecturer at Southw 
Schooi (Uni verity of Texas) and Parkland Memorial Hospi- 
tai'$ Continuing and Staff Education programs and an in- 
structor bn4he legal aspects df emergency medical services 
at the University df Texas Health Science Center at Dallas: 
In keeping with his Idrig-teriri interest in medicine, Jack 
Ayfes undertook and completed the Dallas paramedic train- 
ing program. He maintains his skills by riding shifts with 
Dallas paramedics when he is hot engaged in his law prac- 
tice dr lecturing. Due td his feal-wofjd experience with 
both EMS and the law, coupled with a lively style, of 
presentation, jack has 'become a popular speaker at EMS 
conferences and seminars. ' 
Jack Ayres receivedL his Bachelor df Arts degree frdiri 
Baylor University. He received his Juris Doctor degree 
from Baylor in 1971^ after achieving the Dean's Distin- 
guished tist, the Harris Honor Society, and the Order of 
Barristers. Since 1977, he has made humerdus pfesehtatidiis 
dri a wide variety df legal, medical-legal, and EMS topics. 

There are certain inherent-limits tO"^y;^iscussic 
the legal aspects of prehospital care. First, "the law** 
encdmpasses regulations, statutes, and judicial deci- 
sions at the Federal, State,_and local level, mmy of 
which seem to change almost daily. Second, most 
relevant legal problems in prehospital care involve 
questions of State law, arid thus "the law" applicable 
to a given situation may vary dramatically from State 
to State and jurisdiction to jurisdiction. Finally, a 
proper legal decision in a given case necessarily de- 
pends on the facts — and even a slight change in the 
facts may produce a coiripletely diflerent lejal result. 
For ail these reasons^ the following geiieral c^lmmerits 
on the laws applicable to prehospital care shdiild ridt, 
cannot, indeed must riot be thought df as a substitute 
for the iridividual legal advice of a competent attdr- 
ney in the jurisdictidri iri which the EMT practices.* 

The basic legal cdrisideratidris df pfehdspital care are: 
The questidri of cdriserit; cdnimdri theories of liability 
arid respdrisibility for patient care; and individual re- 
spdrisibilities iri clairiis prevention, counseling, and 
therapy. 

Patient Consent and the Law 



Cdriserit fdf treatment or transport is the first consid- 
efatidri in every encounter between the EMT and the 
patient. In the past, the legal concept of consent has, 
regrettably, been bound up in rumor, myth, and half- 
truth. Accordingly, it is necessary to discuss the con- 
cept of consent, particularly as it applies to emergen- 
cy medical services. 

The word "consent,** in a medicaMegal context, de- 
scribes a situation in which the patient has giveri 
permission for treatment. Gericrally speakirig, cdriserit 
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* BecaU^ the material in Unit 6 is equally ^plicable to 
ambulance drivers, para.nedics, ddctdrs, nurses^all medical 
practitidriers in the EMS system— the initials EMT-are. used 
throughout this unit as a generic term. 
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may be either "expressed/' in the sense that it is 
affirmatively communicated by words or actions; or, 
under certain limited circumstahces, cbriseht m 
"implied" by legal presumptiph. It is imperative that 
the patient's consent be obtained before treatment iis 
begtin because: 

• The patierit'§ cbnstitutibrial fight to accept or 
refuse treatment must be scrupulously observed 
by all concerned; 

• Treatment of a patient without consent may give 
rise to potential civil and criminal liability (in- 
cluding the charge mentioned in Unit 5, technical 
assault and battery); and 

• An EMT's knowledge of the law of consent re- 
duces or precludes delay in initiating patient care. 

A System for Determining Consent 

There are three levels of consent. The^ 
best level is voluntary consent, commonly referred to ' 
as expressed consent. It is an agreement, conveyed by 
words or actions, between the EMT and the patient 
as to the scope and course of the patient's treatment. 

The second level is involuntary consent, in which the 
patient's consent is supplied by the process of the law 
itself. Common examples of people who may be treat- 

• ed although their consent was involuntary include 
patients in the custody of the law who have been 
charged with specific offenses by warrant or indict- 
ment, or patients who are being treated by court 
order, such as the mentally ill or other persons in the 
custody of the State. 

The final level of consent— and it is consent of the 
last resort— is implied consent, which arises when the 

• patient is iihable to cdmmuriicate the wish for treat- 
ment. , 

The essence of a systematic approach to obtaining 
consent- in the field lies in thoroughly analyzing and 
exhausting all possibilities of consent at the first level 
before ^proceeding to the second; and at the second, 
before proceeding to the third. If you follow this 
stepwise approach, the chances of makinj a mistake 
in determining consent are much smaller— to the 
^ ^benefit of all concerned. 
Your fli'st step is to determine whether the patient is 
an adult or a minor according to the laws of your 
State. Generally, an adult is cdrisidered to be anyone 
over the age of 18, anyone who is or has been validly 
married, or anyone who has been wholly or partially 
emancipated (declared ah adult) by court order. All 
other persons are minors. 



tract; and when such consent has been obtained arid 
maintained, no further action is required, 
if you are unable to get a voluntary cbriserit foF 
treatment, it is time to proceed to the secbrid level: 
involuntary coiisent. The circuriistarices in which ybu 
may treat a patient against that patierit's will are very 
lirnited—/ou may do so if ordered to by a cbiirt, or, 
in an extreqie eriiergency, if ordered to do sb by a 
peace officer who has the patient under arrest. Addi- 
tionally, the scope of treatment in involuntary consent 
is also very liriiited and varies frbm jurisdiction to 
jurisdiction. In general, iriyoluritary cbriserit does riot 
perriiit ybu to give gerieral br palliative care (i.e., to 
treat a nonlife-threateriirig irijury br illriess) without 
the specific brder bf a cburt. 

If ybu are uriable tb bbtairi either vdluritary or invol- 
uritary cbriserit, there is brie final recourse: implied 
cbriserit. Tb bbtairi iriiplied ddriserit: 

— 7^he-patierirTritisti5e~iiriconscious; and 



THE ADOtT 

The first level of the systematic approach, again, is tb 
seek voluntary consent. Here, the EMT siriiply asks 
or responds to the patient's request for treatriierit. By 
offering treatrnent or by accepting the patierit's re- 
■ quest for tfeatmerit, ybu ar^flwisically creatirig a cori- 
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* The patierit must be suffering from a life-threat- 
eriirig disease, illriess, or injury. 

It siibUld be erilphasized that 60/^ of these elements 
are required for implied i^ons^t- iT^e truly uncon- 
scious patient, is unable to maintain protective reflexes, 
including a patent airway. Accordingly, any truly un- 
conscious patient would by definition be suffering 
from a life-threatening disease, illness, or injury. 

THE CHILD 

The systerilatic approach to obtaining consent also 
applies tb the treatment of children, with some modi- 
fications. Cjerierally, chitdren may not legally consent 
tb their owri treatment. Thusrin order to pursue the 
first level — vbluntary consent — the EMT must identi- 
fy one of two subcategories: special circumstances or 
surrogate consent, consent by another on the child's 
behalf ] 

When dealing with a child, ybu should first find but 
whether or not there are special circuriistarices that 
would let ybu treat the child with the child's own 
consent. Gommon exariiples are a child bri active duty 
with the armed forces of the U.S.; a pr^ant child; a 
child suffering from venerea! br other serious cbrita- 
gious disease; a victirii of child abuse (which iri rilbst 
States includes not briiy physical beatirig, but also 
mental br embtlbrial sieglect br abuse); or the so- 
called eriiaricipated rii.iribr. 

Mbst bf these special circuriistMces are self-explana- 
tbry. Sbriie riotes are iri order, though. If you suspect 
child abuse, ybu shbuld be aware that most States 
riiake it a cririlirial dfl^erise to fail to report circum^ 
starices that give rise taa good-faith belief that a child 
has beeri physically, emotionally, or mentally abused. 
With regard to emaricipation: A ^hild may be wholly 
or partially emancipated by court order. In the field, 
you may consider a child "emancipated^' for the pur- 
poises of consenting to medical treatment in most ju- 
risdictions if the child is 16 or 17 years old and lives 
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away from home, without being substantially depend- 



\ 



ent iipbfi jiikreritsTdf finaricial support: 

-If-the-child-ddes liQt meet a special cjrc 
is necessary to obtain substitute or surrogate consent. 
For substitute consent, the purpose of the 1^ is to be 
certain that only a person standing in a Special rela- 
tion to the child may aathbrize the child's medical 
treatment — generally, a natural parent (blood relation) 
or a court-appointed guardian. It should be empha- 
sized that the parental right to consent is limited to 
.the nuturai parent. Stepparents or foster parents are 
norinciuded lS the parental right~td consent unless 
such individuals have other rights to consent as.dis- 
cussed below. 

Every reasonable effort must be made to locate a 
natural parent to give voluntary consent for the treat- 
merit of a child. In some States^^ if a parent cannot be 
readily located, consent may be^iven by a natural 
graridparerit, a iw.lural aunt or uncle, or an ^^a^^ 
lirig. Also, in some States^ the naSra^ 
aUthprize the child's treatment by signing a particular 
written instrument in the form and manner required 
by statute or case law. 

In dbtairiirig consent to treat a child, kee|5^the fbUbw- 
irig gerieral rules in mind: First^ try to find a natural 
parent to give consent. Either natural parent may 
consent; and the law only requires the consent oTqne 
parent. (If the parents are divorced, and if there is a 
conflict between the parents about tEeatment, general- 
ly the parent who has custody or conseryatorship of 
the child will have the prevailing right to consent.) If 
there is no natural parent, seek the cdurt-appdirited 
guardian, who may be a stepparent or foster parent.' If 
neither natural parent nor court-appointed guardian is 
available, some States will allow consent to be giveri 
by an adult who is closely related to the child by 
blood — grandparent, aunt, uncle, or siblirig. 

Iri the absence of any of these relations, the next level 
is involuntary consent^ involuntary consent for the 
child is very similar^ that for the adult, with one 
addition. The child may be treated by court order or 
by the order of a police officer who has custody of 
the child; the chSd may in addition be treated by 
order of a child welfare worker who has custody of 
the child. As with the adult, invdluhtary cdriserit for 
the child is usually permitted drily urider limited 
emergency conditions specified by State law. 

The firial level is implied consent, and usuajly onjy 
one elemerit is required: The child must be suffering 
frdrii what reasonably appears to be a life-threatening 
cbriditiori or illness. There is no requirement that the 
child be unconscious because in obtaining consent the 
child's ability to communicate is immaterial. 

The next section will discuss special-prdbleriis iri cdri- 
. sent; it is important to^note here, that iriiplied cdriserit 
to treat a child does hou as a rule, dverride drie df 



theise special profeleriiSj such as a parerit's refusal to 
consent. ' — _ ^ — 



Special Problems in Gohsent 

T5ccasidriaH£_Ui_e EMT will ericduriter a patient of 
others whd resist dr oppose treatment. Fdftanately, 
this happens rarely; but ydu shduld be able to recqg- 
riizci the problerii immediately and know how to deaJ 
with it effectively arid apprdpriately. 

The first thing is to set' aside everythirig you riiay 
have heard or learned from the "jrapevirie" about the 
law applicable to such cases. Only a handful df medi- 
cal and nursing s^ihoolsi iri the_Uriited States prdvide 
their Students with ariy significant ariidurit df legal 
training. As a result, riiariy of the decisidris that ought 
to be made on the basis df the law are instead made 
on the basis of gossip,: ruiridr^ or misiiriderstddd 
"policy"— and this applies td ddctdrs, nurses, and 

---EMT^s^iRcv — : 

The second step in effectively dealirig with prehospi- 
tal legal probleriis is iritegratirig fundamental princi- 
ples df l^havidr assessment and modification into the 
process. Aliridst withdut exception, the P^ttien^ who 
resists dr dppdses treatment has mental or emotional 
difTiculties at least as incapacitating as, the physical 
prdblems fdr which treatment is needed^ Unless^^ the 
EMT cin assess and deal^ffectively with the mental 
as well ks the physici component of a patient VpW 
lem, it may be impossible to obtain consent,^ trea 
ment may be fragmented and ineffective. 

Unfdrtunateiy, - too many health care professionals 
cdrifrdnt the ''problem " patient inappropriately. If you 
are aggressive or hostile, the patieni's anxiety and 
tension will increase; the response may eVeh be cata- 
strophic. 

It is altogether understandable that in_ these days of 
emergency medicine "Burnout," many EM Ts riiay.feel 
frustration, exasperation, or even outrijht ari^er wheii 
dealing with the "problem" patient.. In such a situa- 
tion, you must assess ydur own feelirigs arid step 
back — you must approsich the case prdfessidrially 
rather than personally. Orily wheri ydu cari cdnfrdnt, 
understand, and cdritrdl ydur owri feelirigs and atti- 
tudes can you treat the patierit effectively. 

The final step iri dealirig with ' special problems of 
consent is td determirie what legal category the prob- 
lem fits and td act accdrdingly. 

THE PATJEST who NEEDS BUT REFUSES 

TREATMENT 

'Orie df the mdst perplexing problems of prehospital 
emergency care today js that of the conscious, ration- 
al adult -patient who is suffering from an actually or; 
potentially life-threatening disease or illness, but who 
refuses treatment or transportation. 
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tfi in the EWTs judgment, the patient is suffering 
from a. truly life-tHreatenjhg disease or illness, every 
reasbriable and lawful efiort should be made to con- 
vince the patient, or any one who ifias £hy liiWSSiiti 
with the patient, to accept treatment of trarispdrta- 
tibh. When a patient refuses consent, that means that 
ydii niay hot treat of tfarispdft the patient. 

IF the patient pefsists in fefusirig cdriserit after you 
have made everjt reasdhable and lawful effort of pef- 
suasidh, tHis refusal shdiild be carefully documented 
on the patient care form and signed by the ^patient, 
and, preferably, witnessed by an impartial dbserver. 
Generally, police ofTicers dr others not direc^tly in- 
volved in the case make excelleht witnesses. The pa- 
tient care form shduld cdhtaih a complete descfiptidri 
of the patieht's conditidiiLthe number and times of the 
requests made.T^y the EMT, arid the patient's fe- 
spdhses thereto. 

The law has feceritly uridefgdrie a fevdlutidnafy 
_ i^ejiarigc cdhcefriirig the fights of patients, particularly 
iristitiitidrialized merital patients, to refuse consent. 
Uridef the rievy laws, it is extfemely hazardous: to 
attempt td fdfde the patierif to submit to treatment; 
t^thdse who dd may be subject to suits for assauh. 
^ Sdme EMS systems have used experimental programs 
wherein, if a patient refuses .consent and death is im- 
minent, a court may order treatment. Although these 
systems have generally been successful : in initiating 

treatment under veryL^dverse circumstances, they 

have yet to be tested in the courts] ^ 

THE PARENT WHO fiEFUSES PERHISSLQN f O 
TBEATJV CHILD WITH A UFE^HREATENING 
ILLNESS 

Very rarely, the EMT will ericduntef a parent who 
refuses pefriiissidn — usually on moral, ethical, or reli- 
gidus grounds — td treat a seriously ill ch[id. The case 
df a child who suffers from a life-threatening disease 
dr illness is, under State law, very different from that 
df an adult. The courts^ will generaijy intervene to 
require emergency treatment for a child; it is usually 
difficult to impossible to; obtain a similar court order 
for an adult. ^ 
When a parent refuses permission to treat a cfiillS^ 
every effort must be made to convince the parent of 
the seriousness of the problem and the necessity of 
treatment. If you do not succeed, you shduld suriiriidri 
the police and make every effort to have the cdurt 
juvenile authorities order the child's treatriierit. Such 
procedures vary from State td State, but they shduld 
be known to the district attdrriey dr attdrriey general 
~ — of the State in which you; practice. 

THE MENTALLY ILL PATIENT 

Under the law, iridividuals who by reason of nwntal- 
defect df disease are unable to handle their own af- 
faifs arid, need supervision by the court or other quaji- 
lled pefsdri afe called non compos mmtis (not of sound 

.•V - 1^16 

ERIC 



miri^d): Trying to determine whether someone is men- 
taiiy incompetent or so irratiopal as to require court- 
ordered supervision Is one of the most ^difTicult and 
donipl^x 'df'all'Tned 

Although every State has a procedure for both volun- 
tary and involuntary commitment of sbmeoiie who is 
mentally ill, there is no reliable way df determining 
mental competence in the field. As a rule drily a 
doctor IS qualified to declare that a patient is riientally 
incompetent and to drder riiedical treatrilerit dvef the 
patient's objections; and even physicians riiay disagfee 
in given cases. ' 

On confronting a riientally ifl patierit, the EMT 
should first ericpuragi^ the patierit? if at all pdssible, to 
seek treatment in terriis df vdluritafy commitment. If 
the patierit carihdt be cdri^iriced, irivdluritafy commit- 
ment procedures may be fequifed. Almost all these 
procedures require a forriial, wfitteri application to a 
cdurt dr law erifdrcenierit authority, coupled with 
eithef a court order of cdriiiriitirierit dr a N^arrarit df 
confinement dr arrest. Generally there afe stfingerit 
limitations on the lerigth df tiriie ari iridiyidual riiay .be 
confined urider such dfders, arid_ the prdcedufes in- 
volved are complicated arid difficulty td uridef stand. 
Suffice it td say that drily urider the dfdefs df a court 
dr a law eriforceriierit dfficef is the EMT justified in 
instituting tfeatitlerit. 

THE iNTbXieATED OR BELLIGERENT PATIENT 

As an EMT;-you^ijj--frequently-encounter people 
who are Jn sonie stage of drug or alcohol intoxication. 
The effects and characteristics of acute drug dr alcd- 
hol intoxication are a medical and social pheridmendn 
that is well understood by all health care pro videfs. 
Not so well understood, hdwever, are the sefidus 
legal consequences that folldw frdm dealirig with such 
patients. 

If an intoxicated person refuses treatriierit, fdltow the 
methdd for handling arid ddcuriieritirig the fefusal dut- 
lined earlier: Make every effort td pefsiiade the indi- 
vidual td_ conserit to tfeatrilerit vdliiritafily; if consent 
is still fefused, make sure that the patierit care form is 
iTiiriutely docuriiented arid have it signed by the pa- 
tierit ^rid by ari ittipaftial witness. 

If the iritdxicated pefsdn consents to treatment, Jake ' 
the gfeatesr pdssible care. Alcohol or drugs may mask 
vital: symptSm^, so that the seriously injured patient 
whd is alsd intoxicated has a much hjgher Jhan aver- 
age fisk df death or disabi[ity._For example, take 
exquisite care to document your review of neurologi- 
cal functions and changes in levels of consciousness. 
If an intoxicated patient has a closed head iryury* 
(whe'rein:^e_skinj^ you must take even 

more particular care. 





The principle barrier to good care df the iritdxicated 
patient— and the greatest single risk td ydu— is that 
you wifl get turhed off by the patient's appeararice df 
attitude and will overlook syriiptdriis that cduld be 
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vital. A good rule of thumb might be: The tnore 
disgusted you are, the more careful aiid ininutely 
thbrbugh you should be. 

THEJPATJENT WHO GIVES AND THEN 
WITHDRAWS CONSENT FOR TREATMENT 

The patients who give and theri withdraw consent for 
trahspdrt or tfcatmeht usually do so because they feel 
that the therapy being given is invasive or undesira- 
ble—it/may hurt tod much or violate a principle. As a 
rule, you may only treat a patierit for as long ^ the 
patient effectively consents; so when a patient 
changes his or her mirid, you will have to make a 
•*judgmeht call." Usually you will have to discontinue 
treatment when the patient asks you to; and Jhen 
attempt to convince the patient of the need to 
cbhtihiie. 

If, however, it is medically inappropriate to discontin- 
ue therapy, you should consult the EMS medical di- 
rector or another responsible physician rather than _ 
getting iiito a physical cjjnfrqntation with the pa- 
tient — ^physical confrontations should be avoidec at all 
costs. Restrain a patient against the patient's will only 
when medically ordered^ to do so and when it is 
absolutely necessary for medical reasons. (You should, 
of course, use only the minimum possible force or 
restraint; and it should never be used puhitively.) 

THE JlEelSlOM TO RESUSCITATE AND "NO 
CODE" ORDERS 

Some signs of clinical death are obvious to anyone; 
others are not. 

As an EMT,^ you will occasidhally fun into situations 
where a decision will have to be made as to whether 
to resuscitate a given individual. Even more rarely, 
you may encounter a "no code" order— a case where 
the patient's attending physician has medically deter- 
mined that,, because of an underlying disease that has 
reached an advanced state^ a patient whose heart or 
breathing stops should not be resuscitated. 

In any event, when a patient is a candidate for CPR 
ydii have at least implied consent^^^ and this consent 
controls over the authoritj'^ of anyone^ present — even a 
fami}y member— except the patient's" physician. 

Most EMS systems require that you resuscitate a pa- 
tient who is without ^spontaneous breath or pu^se 
unless there is absoimeiy no possibility that the patient^ 
is alive — e.g., the patient^as been decapitated, there' 
is multiple dismemberment^ with crushing, etc.; the 
body is decomposed;^ or rigor mortis is present. It 
cannot be overemphasized that deciding whethef or nofja 
paftent '^ought '' to be saved—even on hurnane grounds- 
is NOT your job if there !S even- the slightest chahce 
that a patient might still be alive, your job is to Jive 
vigorous resuscitation until the patient is prbhbuficed 
dead in the physical presence of a physician. SiiAilar- 
Ijr; a doctor should not give, and ah EMT should riot 
—be asked to follow, "ho code'' orders, except under 
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the most limited circumstances — for examplei if the 
patient's personal physician is righj there with you 
and can make an accurate judgment based bh the 
specific circumstances. 

Letting someone die who otherwise might have lived 
is inexcusable. There can never be a satisfactory ex- 
planation; There is no margin for error. 

Theories of Liability 

There may come- a time when a patient or a survivor 
of a patient feels that you, as an EMT, gave that 
patient inappropriate care. Such an individual has the 
constitutional right to institute, a legal action against 
you and anyone else thought to be legally respbhsible. 
Thus it is important for you as an EMT tb have an 
accurate understanding of the judicial prbcess=iri- 
cluding not only the patient's rights, but alsb your 
own. 

A legal action like the one described abbve is called a- 
civil suit. Tl fe wfon gfal act that gives rise tb the civil 
suit is calleci a tort. A civil suit is instituted by a 
private individual against another private individual, 
and the goal it seeks is gengrally sbitie kirid of repay- 
ment (called "damages"); usually mbhetary, but sbme- 
times in another form at the discretibn bf the court. 

• Occasionally, the same cbhduct (tort) that gave rise to 
the civil suit may alsb give rise tb a criminal suit— an- 
accusatidh that ybu viblated the criminal Jaws of 
either the Uhited States br bf the State in which you 
practice. In such a case, if a criminal complaint is 
filed with a law erifbrcetnent authority you may have 
to face a criminal suit in addition to the dvil smt. in a 
criminal case, the government has to prove beyond 
any reasonable doubt that the defendmf is guilty; if it 
is successful, the defendant can^ at thS discretion of 
the couft, be punished by fine, imj^risgnment, or both. 
In a civil case, the piaintjff (accu^r) only has to 
prove ihat the greater weighted degree of creditable 
or b^ievable testimony favOTs^^te plaintiffs position; 
if thp plaintiff is successful, he or she cSn only recov- 
er Soney damages or related legal relief 
Tfiere are many theories of liability thaLcan apply to 
tpe delivery of prehospital health care, EMT's shbiild 
Be familiar with these thebries— the better tb avbid 
^hem. 

ASSAULT AND BATTERY 

In cbihmbh law, ah assault occurs when the defendant 
without privilege br excuse threatens an unlawful in- 
vasibn bf the plaintiffs right to bodily security— 
whether )ft^Qt the threat is actually carried out.^A 
parent threatening to spank a child is not committing 
assault; a person who announces, "I'm going to punch 
ybu but'' br 'Tm going to tie you up," is assault. 
Battery, on the other hand, is committed when the 
defendant without privilege or excuse touches br has 
contact with the plaintiffs body or with ah item 
closely related thereto, such as clothing br articles the 
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piairitifT may be carrying. T^chnicaily, for example, 
purse-sriatchiiig is also battery: 

It is easy to see, therefore, that virtually all acts of 
medical treatment may be considered either assault or 
battery if they are undertaken withdut consent. As- 
sault arid battery are good examples of the absolute 
rieed for patient consent before treatment is begun. 

FALSE IMPRISONMENf 

False irii prison riierit occurs wheri the deferidant with- 
out privilege or excuse restrairis the plaintiffs right to 
freedorii of riibveriierit — for Example, kidnapping, 
which is a cririle, cari also be a tort, in some States, 
sirice kidriappirig irivdlves the. restraint of freedom of 
rtidvertierit plus deriiarids for moiiey. In field medicine, 
charges of false iriiprisonment may be brought if the 
EMT transports a patient without consent or uses 
restraints wrongfully. Once again, obtaining adequate 
pa,tient consent — whether voluntary, involuntary, or 
i iiipiied— gives you the -priynl^geryon^ 
care and treatment. 

INVASION OF PRIVACY AND bEFAMATiON 

The law recognizes that people have the right to their 
own personal lives, and there are two torts that are 
based on this right: invasion of privacy and defama- 
tion. Both consist of making disclosures about some- 
one's personal life that ought not to be made. 

Defamation consists of making an untrue statement 
about someone's character or reputation without 
privile ge or c onsent. If the defamation is made orally, 
it is called slander. If it is made in writing or by the 
use of mass media, it is called libel. 

The courts also frequently recognize the tort referred 
to as invasion of privacy. An invasion of privacy 
occurs when the defendant finds put private of per- 
sonal informatibh about the plairitiff arid iri some fash- 
ion reveals this irifofriiatibri, of allows sdrrieone else to 
reveal it, so as to cast the plriritiff df the plaiiitiffs 
family iri a false or lidicUldus light td the nublic. ^^'ith 
defariiatibri, the staterilerit has td be f Ir?; with inv^^^ 
sion of privacy,, it rilay be a statement that js perfectly 
true but conveys a false impression or holds someone 
up to fidicule — fdf example, letting it be known that 
Pefsdri X wdri't take a bath without the accompani- 
mertt df a rubber duck. 

Almost every day, EMT's confront situations^ in 
which they become privy to a wealth of information 
that is confidential an'd'that would be extremely em- 
barrassing to the pat'ent or the patient's family if it 
were publicly revealed. It is important that you be 
extremely cautious about commanicating the iriforriia- 
tion V'^u get while caring for sorhedhe — in'?ludirig riot 
discussing it with unauthorized individuals or without 
the knowledge or consent df the patient or the pa- 
tient's family; ev**'^ being scrupulously careful about 
what you write dri your, patiisrit cafe fcftris arid iri 
other medical records. The best jpolicy is g<!reraliy . 



not to discuss what you know with anydne other than 
someone who has a medical need td kndw medical 
information; 

CIVIL RIGHTS 

Most States as well as the Fedefal government have 
cdfnpfeherisive iasvs that prohibit discrimination in 
gfaritirig or denying health care services to a patient 
by feasdri df the patient's race, cdlor, sex, national 
dfigiri, or, iri sdriie cases, the patient's ability to pay 
fof the sefvices feridefed. It is imperative that all 
health cafe pfdfessidnals understand that a patient's 
fight td emefgericy medical treatment may not be 
reduced df denied because of any of these factors^ If a 
giveri health cafe provider were to contemplate 
basirig a method df treatment, for example, on wheth- 
er the patient had adequate insurance covlerage, it 
wduld be well for the provider to consult a knowl- 
edgeable attorney to be certain that no violation of 
the law is committed. 



NEGtiGENCE 

By far the most common charge an EMT Vvill face is 
that of professional negligence, sdriietimes called, 
"malpractice," "misfeasance," or "malfeasance" (all 
these are based on the Latin for "wron^ conduct"). 

The circumstances under which a patient may win a 
civil suit charging negligence vary from State td 
State, in ger^ei^ hdwever, the plaintiff must plead, 
prove, and:,ob5&in a favorable finding by the jury or 
the court that:"^ 4^^^ 

• The defendant had a legally recognized duty to 
provide health care to the plaintiff; 

• The care the defendant prd^ ided jp the plairitiff 
was substandard, arid thus a hreach'of dutyr^ 

• ' The defendant's breach of duty was a proximMe 

cause df dariiage to the plairitiff; arid 

« The nature arid exterit df the results td the plain- 
tiff (iid coristitute damages. 

These four factors are discussed iri detail below. 

DOTY 

In the claim of negligence, the concept of duty is 
simple: that there is a__relatidriship between the de- 
fendant and the plairitifif that dbliges the deferidant td 
act tdward the plairitiff iri a certairi way. Geriefally, a 
defendant has rid dbligatiori (or > "affif riiative . legal 
duiy") td undertake soriieorie's riledical care if thefe is 
no relationship betweeri deferidarit arid plairitiff based 
on prpfessiorial furictidri df riledical need. Thus, for 
exariiple, if ydti afe dff duty arid dutside your jurisdic- 
tidri, ydu. are pfdbably ndt required to stop at the 
scerie of ari autdmdbile accident to help a serious[y 
irijuf ed patient unless your State has a law that holds 
dthefwise. We say "probably" because the law is un- 
derstandabiy eager to impose a duty in such cases — as 
is ordinary human feeling— and even a slight act by 
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an EMT that could be interpreted as undertaking 
patient care could give rise to liability. For legal 
purposes. It may be assumed that whenever you are 
on duty, respoiidihg to a call in the cdurse of employ- 
inent, at the scene of a medical emergency, or partici- 
patjng in treatment, you have a duty to care for the 
patient. — 

BREACH 01= DUTY 

Generally; you as EMT will breach your duty to a 
patient if you fail to provide that type of care that 
would be provided by a reasonably prudent person 
having the same or similar trainihg. There are two 
ways to violate one's duty; l"breach" is a Middle 
English word meaning "break")— acts of dmissidn and 
of commission. An act of bmissibh is the failure to do 
that which a reasonably prudent person with the same 
or similar training would have done in the same or 
similar circums tances. ^Rj^of commission is engag- 
ing in an act or practice which a reasonably prudent 
person would not have done under the same or similar 
circumstances. Forgetting to put in an f V is an act of 
dmissidn; injecting the wrong solution is an act of 
cdmmission. . 

Proving breach of duty involves careful analysis_of 
the standard of care that is owed to the patient. The 
standard owed is not that of a guarantee that |he 
plaintiff ought to have received the best care availa- 
ble, but that the defendant must perform only in a 
reasonable fashion consistent with training uhcler the 
circumstancesrGenmltyT~cases of health care liability 
in most jurisdictions require expert testimbhy to estab- 
lish the standard of care and breach of standard of 
care. 



PROXIMATE CAUSE 

The third requirement df a successful negligence 
claim is that the plaintiff prove that the defendant's 
breach of duty was a prpxiinate cause of the damages 
sustained by the plaintiff. Proxiniate cause is ^ term 
embodying at least two cdncepts relative to medical 
care: cause in fact and fdreseeability. 
The cdhcept df "bause in fact^' reflects the law's re- 
quirement that the defendant be responsible only for 
cdnduct that actually results in injury or damage to 
the plaintiff For example, suppose you were to yell 
"Fire!" in a theater: if the theater were crowded, 
panic ensued; and the plaintiff were iryuredj^ your 
shout may be a cause in fact of the iiyury. Oh the 
other hand; if the theater were empty dr you were an 
actor on stage; there would be no cause in fact. CauSe 
in fact usually becomes an issue in medical cases in 
which the plaintiff claims that the defendant gave 
treatment for an existing illness dr injury arid that 
instead of being palliative, the treatment resulted in 
disability or death. In such cases, disputes may devel- 
op as to whether it was the drigirial injury or whether 



it was the EMT's negligence that caused— was the 
"cause in fact"— the iiltifhate damage. 
The other compbhcht of proximate cause is fdreseea- 
bility; This means simply that the defendant ought 
reasonably to have kridwri that the piaihtiff would 
sustain injury or damage as a result df the defendant's 
-conduct. A defendant will hot be held liable for an 
injury sustained by the piaihtiff, ev^h if the injury was 
in fact caused by the defehdaht's conduct, the/ 
injury or cdmplicatidri was so bizarTe that no 
able person, situated as the defendant was sitj 
could have foreseen what would happen. 



DAMAGES 

Last, the successful plaintiff in a negligence suit must 
prove that there was damage, in health care liability 
claims, plaihtiffs commonly seek repayment for physi- * 
cal paih arid suffering; mental anguish^ hospital and 
ihedical expenses, and sometimes loss of earnings and 
earning capacity; ojher items of damage may be 
claimed as well: An unfortunately high humber of 
claims against health care professionals, ihvdlve inju- 
ries to the brain or spinal cord dr death; it is hdt 
unusual for the amount of damage ih such cases to 
exceed two or even three millidn dollars. Interesting- 
ly; how much money is to be awarded to the success- 
ful plaintiff is peculiarly a fuhctidh of the jury or 
Judge in the initial civil case. Such a determination 
generally canndt be set aside dh appeal ufilessjt is 
grossly excessive dr grdssly inadequate by objective 
standards. 

Most States ^low the plaintiff to plead and prove a 
right td puhitive df exemplary damages in two cases: 
grdss hegligehce and willfu] or malicious conduc^. 
Puhitive or exemplary damages are not imposed spe- 
cifically td compensate the plaintiff, but rather td 
puhish the defendant orsjo deter others from commit- 
tirtg similar acts by making the case an example. 
Grdss negligence is in most jurisdictions little differ- 
ent frdm ordinary negligence; it is a matter of quality 
df degree. The same facts that give rise td a claim fdf 
negligence may also give rise td a claim for gfdss 
negligence if the defendant's actidn were sufTiciently 
reckless and improper. j 

Willful or malicious cdnduct involves the actual inten- 
tion or desire to injure, ahd thus gdes a step beyond 
either sort of negligence. Negligence by definition 
implies thoughtlesshess of cafelessness; malice implies 
the desire to see sdmedhe suiTef . 



individaal Responsibility 

EMT's have ndt dhly ethical and mdf al obligations to 
the public— they have_a duty td the public as well. It 
is important that all EMT's uhderstahd the limits of 
their personal respdnsibility for patient care under the 
law. 
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GOVERNMENTAL iMMUNITY^ 

Hundredii of years ago, it was thought that sovereign 
ruiers got their authority directly from God, and that 
the rulers — and^ by extension their governments- 
were answerable to no one for their conduct. This 
principle is called the doctrine of sovereign immunity, 
and arrived on this continent basically unscathed 
when the United States were formed. Ovei^the years^ 
however, the courts have shown little sympathy for 
such arrogance, and most States and the United States 
government have enacted what are called **tort 
claims** acts, acts that allow an individual to sue the 
government under certain limited circumstances. 

**'rr)rt claims** statutes vary dramatically from State to 
State and from State to Federal versions. However, 
all EMT*s should understand two basic concepts of 
governmental immunity. First, an individual's right to 
sue a government, whether local. State, or Federal, 
may be substantially limitedr depending on State law. 
Second, governmental immunity may or may hot 
apply to any employee of that^gdverhmeht. If it does 
apply, the personal respbhsibility for a gpvernmeht 
employee in damages sustained by a plaintiff will gen- 
erally be less. 

GOOD SAMARITAN LEGISLATION 

Starting in the early 1960*s, a number of States have 
enacted statutes that are designed to provide Ireeddm 
from liability to individuals who stopped and helped 
at the scene of an emergency. However, many EMT's 
do hot uhderstahd good Samaritan legislation clearly. 
While the statutes vary from State to State, as a rule 
the good Samaritan immunity only applies when the 
EMT is acting in an emergency and in good faith, and 
is not guilty of any gross.^ neglieence or malicious 
itiisconc'uct toward the patient. 

The intention behind the good Samaritan statutes is 
laudable, but the results have not been. For example, 
the original good Samaritan concept was designed to 
provide a broad-based immunity to the well-inten- 
tioned nonprofessional bystander. Thus, many States 
have denied good Samaritan immunity to individuals 
' who receive compensation for their services— doctors 
and EMT's: Worse, many acknowledged experts in 
prehospital emergency care have stated that the good 
Samaritan legislation has encouraged incdmpeteht situa- 
tions, thus actually making the good Samaritan statues 
detrimental to both patient and EMT. The good 
Samaritan statues are subject to seridiis cdhstitutidnal 
questidns that may (arid in the judgemerit of sdirie expert 
dbseryers, ultiriiately will) result in their bei rug declared 
urieriforceable arid UricdristitUtidrial. 

Finally, the gddd Samaritan legislation drily prdtects 
EMT's if they acted iri gddd faith arid without gross 
negligence dr willful miscdriduct. Accdrdingly, it is 
easy td sidestep dtty good Samaritan legislation — all 
drie has td dd is allege that the EMT was negligent or 
riialicidiis dr did not act in good' faith. 



Most legal experts iri prehospital care believe that the 
main eiTect of the good Samaritan legislation has been 
to create a false sense of security in the mindsvof most 
health care professionals: You as an EMT should be 
aware of how easy this legislation i^s to get armind^ 
and should not look on it as a substitute for comi:>e- 
tence or personal liability protection: 

LIABILITY INSURANCE 

Liajylity irisurarice cdrisists df a cdritract betweeri the 
EMT arid the irisurarice cdrilpariy. The cdritract pro- 
vides that, iri cdrisideratidri df the EMT's payment of 
a specified preriliUm, the irisurarice company will 
deferid the EMT iri the eyerit of a lawsuit, subject to 
the terms arid conditions df the policy, and will pay 
ariy judgmerit against the EMT up to and including 
the maximum limits provided by the policy: 

In buying liability insurance, it is very important that 
you understand the terms and conditions of coverage, 
particularly the exclusions and limitations.. You should 
also know that liability insurance ordinarily protects 
you not only from a money judgment, but also pro- 
vides payment for legal fees, court costs, investigation 
and discovery expenses, and the cost of litigation gen- 
erally. Knowledgeable observers have estimated that 
defending the average prehdspital health care clairii 
may run as high as $30,pOO_to $40,000, deperidirig dri 
where the case is tried._ Finally, liability irisurarice 
provides ydii arid ydur fariiily with sdrile assUrarice 
that financial disaster will be avdided iri the everit df 
unavoidable riegligerice. 

Sdriie health care pt-dfessidrials, ridtably physiGians, 
advdcate "gdirig bare** — they claim that liability insur- 
arice is rilerely ari iriceritive for claims-minded lawyers 
td sue. There is no statistical support for this belief, 
bri the cdritrary, in almost every instance where an 
EMT who is "bare" has been sued, there has been 
serious fir[anciai deprivation from legal costs if not 
outright fiif\ancial disaster, in our contemporary soci- 
ety there ii\no effective alternative to having ade- 
quate liability>coverage. 

CLAiMS PREVENTION 

The elements of inducting oneself so as to prevent 
civil suits from bemg brought in the first place in- 
clude meticulous medical records, continuing educa- 
tion, and wholly professional demeanor — which in- 
cludes a completely professional attitude. 

GOOD MEDICAL RECORDS 

Much has been written about the necessity for com- 
plete, well-documented patient records^ 
thorough records help the EMS system's manage- 
ment, evaluation, and improvement and are integral to 
fighting disease and lowering accident rates; they are 
also necessary historical documents in any legal un- 
dertaking. For legal purposes, medical records should 
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be complete, accurate, and legible; free of extraneous 
material; and kept so as to safeguard confidentiality: 

edNTINUiNS EDUCATION 

By far the best way to prevent claims is to preciude 
them through competence. Assuming that EMTs 
have been adequately educated so that their training is 
at the level requisite to effective functioning in the 
field, such training and academic knowledge must be 
maintained throughout the scope of practice. Accord- 
ingly, you as an EMT should attend continuing education 
programs that emphasize not only your academic skills, 
but also your medicd skills— your proficiency in the 
field, keep up your prof ^sional' reading so that you stay 
abreast of the latest information and developments in the 
field. ' T 

DEMEANbR 

The term "demeanor" encompasses your physical ^hd 
personal appearance as well as the overall impression 
you convey to the public or your patieritl._ Numerous 
statistical studies have shown that if an EMT is neat 
and well-groomed — whether uniformed or not— it 
promotes in a patient's mind the belief that the EMT 
is neat, competent, and professional. Cdhversely, a 
slovenly or unkempt appearance leads to doubts in 
the patient about the EMT's competence. 
The first impression_that the patient of the patient's 
family forms of the EMT may be a lasting impression 
when it comes to health liability claims. It is difficult 
to estimate how many claims have driginated simply 
because the patient's family fdnned 
pression oLthe EMT's ability because the EMT was 
unkempt. The value df cleanliness of person^ equip- 
ment, and vehicle canndt be overeniphasized: High 
health care standards depend on cleanjiness and sani- 
tation. Accdrdinglyp. take a great deal of care that not 
drily ydu ydurself, but also your vehicle, its passenger 
area, and the treatment area of all the equipment are 
clean arid presentable for public inspection at all 
times. 

ATTITUDE 

Much has been written recently abdut a pheridmenon 
called ''burnout," a coriditidri td which public serv- 
ants like teachers, fire fighters, arid particularly health 
care professionals are peculiarly susceptible. While a 
long discussidri df burridut is beydrid the scope of this 
unit, it is iriipprtarit td ridte here that the EMT's 
attitude is perhaps the single greatest determining 
factor in clairiis preveritidn. If you are hostile, bellig- 
erent, or sarcastic toward your patients or their fami- 
lies, ydu will get hdstility, belligerence, and sarcasm 
back frdrii them. This both affects the quality of care 
ydu give the patient and incre^es the likelihood that 
the family will be so dissatisfied with that care that 
they seek punitive legal action. 

Cdriversely, if you are kind, positive, and professiprial, 
it will make your job all that much easier— it will be 
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e^ier to treat the patient^ it wiJJ pfdmdte cdmniuriica- 
tion with the family, arid it offers the greatest single 
assurance that ydu will riot be viewed as an enemy if 
something untoward happeriS iri the case. 
It is undoubtedly true that thdusarids of health care 
liability claims have been. precipitated because the pa- 
tient or the patierit's family viewed the EMT as being 
ihdiflerent or hostile. A positive arid professional ap- 
proach will help you avdid this prdblem: 

Counseling and therapy 

Physically, psychologically, and emdtidrially, the de- 
livery 6f emergency health care js brie df the mdst 
demanding of all professions. EMT's wdrk^d hours 
under adverse conditions, iri iricleriierit weather, and 
in an unstable field __erivir0ririierit. Td add to your 
problems as an EMT, yd? will see all stages and 
degrees of human sufTeririg arid degradatidn; you will 
frequently deal with death arid human tragedy. Thus, 
it is important that ydu have a source of referral for 
counseling in order that ydu can understand and deal 
with your feelirigs effectively. Grief, anger, frustra- 
tion, arid everi depressidn are normal humffli re- 
sponses— but you need td be able to discuss them wjth 
a cdriipeterit, prdfessidrial coworker: Never let either 
ydurself dr ydUf family become so isolated from 
cduriselirig that ydu lose the ability to deal effectivay 
with the feelirigs that the stress of your job stirs up. 
Orily wheri you arid your f?i"iiy^re effectively inte- 
grated into a counseling environment that lets you 
discuss your Problems openly will you be able to 
maintain your emotional stability aijd'' professional 
confidence. 

EDm^RIAL NOTE: 

The Department feels that the EMTs prdfessidnal 
credibility and stature would be greatly enhanced through 
thdr individual identity with prgf^sidnal associations 
such as the National Registry df EMTs and Nationd 
Association of EMTs which are in turti repr^ented on 
the EMS Commission df the American Medical Associa- 
tion. 



Medical Cbhtrbl Defihitidhs 

Algonthriis: Prdtdcdls iri the form of decision trees or 
brarichirig Idgic diagrams. 

Associate Hospital: A hospital dther than the central 
control hospital, within the sariie EMS system 
(Region area etc.) which riiay, updri request or by 
pre-arrangeriient, prdvide riiedical difectidn for field 
personnel. v; 

Antral Control Hospital: A major definitive care hos- 
pital having primary responsibility for providing dri- 
lirie medical direction for field personnel serving the 
EMS system (Region, area etc.) 
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Centralized Medical Control: Descriptive of a system 
in which all medical difectidh is provided by the 
central control hospital. This hospital itiay or may hot 
receive the patients for whoiti medical direction has 
been provided. 

Decentralized Medical _ Cdntrdl: Descriptive of . a 
/system in which medical direction is provided by 
more than bile hospita} in a region. An associate hos- 
pital providing medical direction may do so by refer- 
ral or relay from the central control hospital. 

Field Pensonnei: Those responsible for the treatment 
of medical emergencies at\ the scene and/or daring 
transport. 

Emergency Medical Technicians-Ambulance (EMT- 
As): Field personnel completed the 81 -hour EMT-A 
course, or its equivalent. 

Advanced EMTs (EMT-AAs): Those who have com- 
pleted the 81 -hour EMT-A course plus specified 
modules of the DOT paramedic course. 

Paramedics (EMT-Ps)-.^ T?^os^ who have completed 
the full DOT paramedic course. 

Medical Direction: Physician direction of life support 
procedures performed by paramedics, advanced 
EMTs, or EMT~As in the field. 

On-line Medical Direction: Medical direction, via 
radio or telephone, of field personnel. 

Off-line Medical Direction: Medical direction of field . 
personnel through use of protocols, system design, 
case review, follbw-up, training, etc. 

Protocols: Written procedures for diagnosis, triage, 
treatment, trahspdrt_ or transfer of specified emergen- 
cy, medical cases. These procedures ar<? part of the 
- official policy of the system and are reviewed and 
approved by representatives of the medical cbmmuhi- 
ty. 

Medical Director: The physician fespbhsible for ehsur- 
ihg the quahty of medical care thrdughdut an EMS 
system. System cdrisist df States, Regions, areas etc. 

Standing Orders: Instructions, reviewed and approved 
by representatives of the medical community, direct- 
ing field personnel to perfomi specified ^ife support 
measures before, or in the absence of, establishing 
radio or telephone communication with a medical di- 
rection physician. These may serve as guidelines for 
the use of the protocols with or without medical 
direction. 

Selected Legal terms 

abandonment: The unilateral termination of a physi- 
cian-patient relationship by the physician without the 
patient's consent and without the physician's making 
arrangements for ai5i5ropriate fdlldw-up care. 

afttdavit: A sworn statement that is usually written. 

affirniative defense: Used iu an answer to a cdrhplairit 
to plead facts that do not deny the behavidr alleged 



but rather attempt td excuse it. Pleading gddd samari-^ 
tail immunity, for example, is an affinnative defense. 

agency: A relatidhship between parties in which one 
authorizes the other tb act oil his behalf and to exer- 
cise an element of personal discretion: 

assault: The. act of placing another iii well-fouiided 
fear and apprehehsidh df immediate bddily harm or 
battery without cdhseht. 

battery: The intentional and unauthorized touching of 
a person without his consent. For example, taking a 
blood sample without first obtaining the patient's con- 
sent may constitute a battery. 

causatron: The existahce df sdme reasdnable cdnnec- 
tidh between the act di* dmissidh of the defehdaiit and 
the injury suffered by the plaintiff. In a suit for negli- 
gence, the issue df caUsatidn requires prddf that the 
plaintiffs hailn resulted directly frdm the negligence 
df the defendant. 

contribution: When two or more persons are equally 
liable for the plaintiffs injury and one has paid the 
judgment, contribution is the demand that the remain- 
ing persons who are liable contribute their share of 
the judgment. 

depbsitibh: Ah dral, swdrh statement taken in prepara- 
tidn for trial in which a witness is asked qiiestidhs and 
cfdss-examined. The qiiestidhs and answers are stehd- 
gfaphically transcribed. 

duty: An obligation created either voluntarily, by stat- 
ute, or by contract, the proper performance of which 
results in the creation of appropriate rights on behalf 
of the performing party. 

eiiiergehcy doctrine: A form of implied consent to 
medical treatment. When a person's life or limb is in 
imminent danger and the person is unable to consent 
to treatment, the law implies conisent to emergency 
treatment and assumes that the pei^on would consent 
if otherwise able. 

expert withessLOhe who testifies at a hearing df trial, 
usually for a fee, and who has khdwledge abdiit the 
subject matter at hand that is beydhd the average 
persdh's khdwledge. Ih malpractice actions, physi- 
cians are df^eh called as expert witnesses to explain 
siich subjects as medical diagnosis and treatment: 

inconi!>etency: The inability of a person to manage his 
own atfairs because of mental or physical infirmities. 
Often a guardian will be appointed to manage the ' 
person's affairs. 

ihTdriiied cbiiseht: A patieht's vdluhtafy agreement to 
be treated after being tdld about the nature df his 
disease, the risks and benefits df^ the proposed treat- 
ment, alternative treatments, di* the choice of no treat- 
ment at all. 

ii^iii^: Dahiage done td ah ihdividiial by vidlatihg his 
legal rights. 
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joint and several liability: Several persons who share 
the liability for the plaintiffs injury can be found 
liable individually or together. 

liability: A rinding iii civii cases that the preponder- 
ance of ihe_ evidence shbw^ that the defendant was 
responsible for the plaintiffs injuries: 
iii^'brity, age of: The age at which a child is consid- 
ered to have becdme an adult in the eyes of the law. 
nialfeasaitce: The performance of a wrongful or un- 
lawful act. Befbre, abortions were legalized, perfomi- 
ihg one was an act of malfeasance, 
itliiiority: Not of legal* age; beneath the age of major- 
ity; a child in the eyes of the law. Minors cahridt 
usually consent to their own medical treatmerit unless 
they are emancipated, that is, substantially independ- 
ent from their parents, suppdrtihg themselves, mar- . 
ried, or otherwise on their own, or unless a statute 
provides otherwise. 

misfeasance: The performance, in a harmful or injuri- 
ous way, of an act that is lawful. Performing cardio- 
pulmonary resuscitation in such a way that the_pa- 
tient's chest is crushed may constitute an act of mis- 
feasance. 

negligence: Professional actidri or inaction on the part 
of the health prdfessidrial that does not meet the 
standard of drdihary care expected of similarly 
trained and prudent health practitioners and that re- 
sults in injury td the patient. 

negligence per se: A finding of negligence that is made 
by showing that a statute was violated. For example, 
if a nurse ihjpres sdmeone by acting beyond the spope 
of her license, this statutory violation may } constitute 
negligence per se. 

nbhTeasance: The failure to perform a legally required, 
duty. 

reasonable pc^reon: A hypothetical person used as an 
dbjective standard against which a defendant's actions 
in a negligence suit will be judged. The qUestidri will 
be r?»sed whether a reasonable persdh, Uhdei the same 
or similar circumstances, would ^ve acted in the 
same way as the defehdaht. 

respondeat siiperibrt The Latin phrase meaning "let 
the master answer." Under this ddctrine, the employ- 
er is liable for torts cdmmitted by his employees 
V ithin the scope df tlieir employment. For example, a 
' hospital is liable for' the negligent acts of a nurse it 
employs. 
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1 1 ■• IU^^:^«I TAfmin Alnno When two or more root words, a root word and- a 

Unit 1. Medical Terminology combining form, or a combining form and a whole 

^ ■ . wbrd are put together, the result is called a coih- 

Medicine, like other specialized fields, has its own ^^^^ Examples of the first two combinations 

terminolog>'. Faiiiiliarity with medical terminology ^^^^^ chickenpox and erythrocyte (red blood cell), 

will help Emergency Medical Technicians-Paramedics respectively Thermometer, speedometer, ^and micrd- 

(EMT-P's) Understand reading jnaterial and cjass- ^ examples of the latter, whereby "theniid," 

room discussion as well as think more precisely about ..gpe^do " and "micro" are the combining forms and 

medical problems. Knowledge of medical terns will ..scope"'aiid "meter" are the words. 

facilitate communication with doctors, nurses, and »^ _ _ . . . 

other emergency medical technicians and paramedics. A prefix is a part of a word tha precedes the root 

omer emcrg ^ y ^ ^^^^ changes its meaning. It is usually a preposi- 

Medicine employs a large vocabulary, \yhich can be ^.^^ adverb. The final vowel of the preposition 

learned by using the system of word buildinj, that is, dropped wh-n the word to whicli it is affixed 

putting words together from their parts. Many hun- begins with a vowel. "Dys'^is a prefix meai^ing disor- 

dreds of medical words can be bmlt by learning a few ^^.^-^j difficult. Dysrhythmia implies a dis- 

basic parts that can be combined _|n a vanety of ways , ^^^^ "Neuro" (deribtihg nerve), an- 

A complicated medical word wnl seem less difljcnlt ^^-^^ example of a prefix, combines With the term 

after the meanings of these fundamental parts have -.^j^^„ ^^^y^^ neuralgia. Which refers to an 

been analyzed. ^ching along the course of a nerve. 

Medical terms are often derived from C5reek and ^ ^^^^ ^^^^ ending, is a part that follows the 

Latin roots. These root Words or key words are the ^^^^ changes its meaning. It 

foundation of a word. An example of a root word is ^^^^^^^ ^^^^ ^oot word Without insertion of a connec- 

"aden," which means pertaining to a gland. A tive "o " 

word followed by a vowel to facilitate pronunciation, " , ' , ■= u* u 

as in "adeno," is known as a combining form, which You must be able to use a medical dictionary, _which 

is not a complete word. Adenocarcinoma (a malignant besides having all '^e futures of a standard_dic ,^^^^^ 

growth of glandlike cells) or adenoma (a tumor, usu- ary^prdhUnciation. speHing, vocabulary, d^^^^ 

illy benign: with a glandlike structure) are complete etymologies, etc.-imparts medical information quick- 

ly, accurately, and conveniently. 
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A glossary of common medical tenris 1s supplied at 
the end of each module of this manual. You should 
become familiar with the terms. 

The suffix "phea!' means breathing. Dyspnea is inter-, 
preted as difficulty in breathing. •Itis" refers to in- 
flammation, as in neuritis, which means inflammation 
of a lierve, Ahbther cbmihdn suffix is '"blogy," or the 
science of. Cardiology is the science of the heart. 
Neurology is the science of the nerves and of the 
hervbus, system. 

Knowledge of the cbmmbh root words, prefixes, and 
^ suffixes will enable ybii to deduce the meanings of 
many medicil terms Md will increase your ability to 
communicate with other health pfbfessibhals. 

Some common root words, prefixes, and suffixes With 
which the paramedic should become familiar are 
listed below. Also listed are common medical abbre- 
viations and symbols that will prove useful in your, 
day-to-day duties. 

Unit 2. Human Systems (Anatomy and 
Physiology) 

The study of living things can be divided into four 
\parts: anatomy, physiology, biochemistry, and bio- 
physics. Anatomy is the study of organism structure; 
physiology, the study of organism function. Biochem- 
istry is the study of cell chemistry; biophysics, the 
study of the physical processes of living things. 

- - -\_ " _ - - ' - 

Cell Structure and Fuhctibh 

A cell cbiisists bf a nucleus and cytbplasm, which 
cbhtaihs cytoplasmic brgahelles. A cell n.embfaiie, or 
plasma membfape, surrdurids each cell. The cell nu- 
cleus contains t|ie cell's genetic material in the form 
of deoxyribbnucleic acid (DNA) and directs protein 
synthesis. The cytoplasm performs the work of the 
ceil: energy production; syntheses of large proteins, 
carbohydrates, and liquids (fats); and other specialized 
functions. The plasma niembrane controls eatry to the 
cell. \ • • : 

The cell nucleus has two majbi functions. First, it 
provides duplicate cbpies of the cell's DNA, which 
are heeded when the cell divides., Sfecohd,' it prbduces 
messenger ribgnucleic acid (RNA) from the DMA 
genetic code. This messenger RNA then travels to the 
cytoplasm, where it directs protein synthesis. 

Within the cytoplasm are cytoplasmic organelles, in- 
cluding mitochondria, rough and smooth endoptemic 
reticula, and the Golgi apparatus. The mitochojidria are 
sausage-shaped structures that serve as the celt's 
powerhouses; here oj^gen-requiring reactions in 
glucose breakdown occur, producing more energy than 
earlier reactions outside the mitochondria not requiring 
oxygen. 

The rough endoplasmic reticulum is a protein synthe- 
sis factory. Messenger RNA from the nucleus attaches 



td gioups of ribbsbmes (RNA-cbhtaihihg structures) 
on the rbugh endbpiasitiic reticuiiim and directs pro- 
tein synthesis. 

Lipids, including steroid hormbh^s, are synthesized / 
and detoxified on the smooth endopiasmic reticulum. 
The Goigi apparatus packages synthesized proteins 
for secretion; 

Biochemically, the cell contains proteins, carbohy- 
drates, lipids, and nucleic acids. Proteins are synthe- 
sized on the rough endoplasmic reticuiura JF^^^ 
acids and serve two major functions: catalytic and 
structural. Protein molecules known as enzymes bring 
about, or catalyze, most metabolic reactions in the 
cell. As catalysts, enzymes speed up biochemical reac- 
tions without being changed themselves. Metaibolic 
reactions catalyzed by enzymes include catabolic 
(breaking down) and anabolic (building up) reactions 
to prbteihs, carbohydrates, lipids, and nucleic acids. 
Gatabblic reactibhs produce the energy that is then 
used in anabolic reactions tb build heeded large mole- 
cules. 

In additibn tb serving as enzyme catalysts, proteins, 
when cbmbihed with lipids, make up all cell mem-' 
braiies, including the plasma hiembrahe, the nuclear 
membrane (surrounding; the nucleus), the mitbchbn- 
drial membranes, and the membranes bf the rbiigh 
endoplasmic reticulum, the smooth endoplasmic re- 
ticulum, and the Golgi apparatus. Protein molecules 
called actomyosin also form the contractile structure 
of muscle. 

Two bther majbr classes bf bibchemical mbleciiles, 
' carbohydrates and lipids, serve bbth as immediate 
energy sources and as energy storage forms. Lipids, jn 
addition, serve as structural components cell mem- 
brane and aid digestion by emulsifying fats in the in- 
testine: 

Nucleic acidsi which are the fourth maigr class bf 
biochemical mblecules, include DNA and RNA. DNA, 
touhd in the chrbmbsbmes iii the cdl nucleus, cbhtaihs 
the genetic cbde. Chrbmbsbmal DNA duplicates itself 
prior to cell divisioiij so that each '^daughter^cell will 
receive identical genetic material. RNA, which is needed 
for protein synthesis^ is synthesized from DNA. RNA 
synthesized frpTO ^^N^ is of thrw types: Mesenger - 
RNA, ribosomd RNA, and transfer RNA: Messenger 
RNA contains th<i code for protein synthesis. 
Ribosomai RNA, Iccated on the rough endoplasmic > 
reticulum, provides a framework for protein synthesis. 
Amino acids are transferred to thj grbwing protein 
chain oh the ribbsbmes by transfer RNA. 

Cells have eight major properties: 

• Absdrptibii and utilizatibn of food and dther siiIh 
stances. Absorptibh > occurs either by difFiisioh or 
by active trahspiart acrb^ the cell membrane. 
DifTusibh moves |holecules from ah area bf high 
cbhcehtratibn tb ^h area bf lower cbhcehtratibh 
and dbes hbt require energy. Active transport, in 
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contrast, can transport molecules from areas of 
idw concentration to areas of higher cdiicentra- 
tidn, but required energy/ Mbleciiles absorbed by 
diffusion or active transport are utilized either by 
being broken down to provide^ energy or being 
built into larger molecules heeded by the cell. 

• Respiration. Respiration consists of the absorption 
and incorporation of oxygen and the oxidation of 
food. 

• Secretion. Specialized cells make arid deliver 
useful products to either the rieighbdririg cells or 
the blood stream (e.g., digestive erizymes and 
hormones). 

• Excretion. Excretion is the reriidval of products 
from the body. . 

• Irritability. All cells are sensitive to mechanical, 
chemical, and electrical stiriiuli arid light. Nerve 
cells, however, have becoriie specialized to re- 
ceive stimuli. 

• Conductivity. Cbriductidri is the passage of an ex- 
citatory wave aldrig the cell membrane. Nerve 
cells have also becdriie specialized for conduc- 
tion. 

• Contractility. Shortening of the cell in response 
to a stiriiulus is the property most highly devel- 
dped iri riluscle cells. 

• Growth and reproduction^ Growth results from 
the synthesis of cell components^ After pells 
reach a certain size, they reproduce by djvidirig. 
Mdre specialized cells, such as nerve cells, lose 
the ^ability to divide. ,Loss of these cells^ there- 
fdre, is permanent.' But less specialized cells, such 
as skin cells, can be replaced because they retain 
the ability to reproduce by cell division. 

Tissues^ — 

Collectidns df cells of specific types having specific 
furictidris riiake up tissues. The four main types df 
tissues are: ' 

• Epithelial tissue, which makes tip all cdveririg 
and lining membranes of the body and all glarids. 

• Connective tissue, which supports arid cdririects 
other tissues. 

• Nervous tissue, which is specialized td receive 
stimuli and conduct messages dver Idrig distances. 

• Muscle tissue, which is specialized to contract in 
response to stiriiuli frorii rierves. 

EPITHEtiAt TISSUE. 

Epithelium makes up all covering and lining riieriibranes 
df the body; the outer skin' layer and iririerriidst arid j 
outermost layers of the intestines are all epithelial tissue./ 
Similarly, the airways i within the lurigs arid the pleiiral/ 
cavity surrounding the lungs are both lines with 
epithelium. 



Epithelium in different location modified to perfdfrii 
different functions: For example, skin has ari epithelial 
layer that is many cells thick to protect it frdrii wear arid 
tear. Respiratory epithelium is alsd riiddified for protec- 
tion, but instead of being riiariy cells thick, it has a 
ciliated surface arid secretes riiucus. The mucus traps 
dusst and bacteria, which the cilia(vibrating fingerlike 
prdjectibhs from the epithelial surface) then move up- 
ward to clear the airways. 

Other epithelial surfzices are riiodified for ablfprption 
said excretion, For iristarice, the intestinal epithelium 
is a single cell layer that alldws riutrient absorption. 
This cell layer is folded iritd villi, increasing the jntes- 
tinal surface area. Td further increase the absorptive 
surface, each cell fonris microvilli, unmoving finger- 
like projectidris frdrii the cell surface. 
The epithelial layers of the glomeruli and tubules of 
the kidriey are modified to excrete body waste prod- 
ucts. Kidriey gldriiefuli. filter daily about 170 liters (1) 
of fluid frdm the blood into the l^ney tubules; The 
kidriey tubules selectively absorb and excrete water, 
electrdlytes, and nutrient molecules, constantly triairi- 
tairiirig the body's fluid. 

Aridther type of epithelid tissue mak^ up_ glands,^ the 
drgaris specialized for secretion, of which, there are 
twd groups: Exocrine glanc^, those with ducts, arid 
endocrine glands, those Svithout ducts. Exdcrine 
glands secrete their products 'through ducts that lead 
away from their surfaces. Sweat glarids, which secrete 
onto the skin's surface, and sebaceous glarids, v-hich 
secrefe an oily substance kriowri as sebum dutward 
along the liair follicles, are exbcririe glarids. 
Endocrine glands,, in contrast, secrete into capillm'ies 
running through them. Mdst eriddcririe glands secrete 
hormones, which will be discussed later in this module. 
The islands of Lahg^Tpms iri the pancre^, whidi 
secretiB insulin, arid^the thyrdid gland, which secfetes 
thyroid h'drmpries, are endocrine glands. 

CONNECTIVE TISSUE. 

The second major type of tissue is cdririective tissue, 
which connects and supports other tissues. Cdririective 
tissue is divided; into three, types: Lbdse connect;^^^^ 
tissue, hematopoietic (bldod-forriiirig) cdririective tissue, 
and strong supportive cdririective tissue.. Unlike other 
tissues, coririective tissue cdritains ^non-living in- 
tercellular material iri additidri td cells. 

< Loose cdririective tissue lies under epithelidntembrahes 
arid surrduricjs glarids, nerves, and capillaries. In addi- 
tidri td cdrirtccting and supporting these Structures^ 
loose cdririeciive tissue store fat in its fat cells. 
Blddd cells and blood-forming tissues fpriii 
heriiatopoietic connective tissue. Blood cells iriclude 
erythrocytes (red cells) leukocytes arid lyriiphdcytes 
(white cells), and cell fragments, called platelets, 
Erythro^es," leukocytes, arid platelets are fdrmed in 
the bone marrow. Lymphdcytes are fdrmed in the 
spedal lymph tissues. Blood cells and blood-miaking 
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tissues will be discussed in nibre detail when the cir- 
culatory system is considered. 

The strong suppdrllve connective tissue includes car- 
tilage, bone, tendons, and ilgaments: Cartilage consists 
mainly of intefceliular substance, which contains 
small Islands of cells and is composed^ of collagen, a 
type of protein, and mucopolysaccharide, a protein- 
carbohydrate compound. The collagen and mucopoly- 
saccharide form a firm gel strong enough to bear 
weight. Cartilage is found on joint surfaces and also 
forms a support for the ears^ nose, and upper respira- 
tory passages, in addition, cartilage forms a _ frame- 
work for bone growth except for the bones of the 
skull and face. 

Like cartilage, bone is composed mainly of intercellu- 
lar substance with few cells. However, unlike the 
intercellular substance of the cartLlagejL_the intercellu- 
lar substance of the bone is calcified. This intercellu- 
lar substance consists of cdllageh and calcium phds- 
phate sahs. 

Bone supports the entire body and prdtects delicate 
brgah3, such as the brain, lungs, arid heart. Bdries also 
serve as levers for the riiuscles, enabling them to 
riidvc the body. 

Teriddris arid liganierits are additidhal divisions of 
strorig supportive cdriiiective tissue. Tendons ' consist 
dC<parallel rows df cdllageri fibers, separated by rows 
of cdllageri-producmg cells, the fibrocytes. Tendons 
attach skeletal muscles to cartilage or bone. Liga- 
ments are similar to tendons, but connect bone to 
bone. 



frdrii the nerve cell body. CpridUctidri df impulses 
between iierve cells qcctirs at the synapse, where the 
. axori df drie nerve ceii itieets the dendrite df cell body 
df aiidther. 



MUSCLE. 

The third major tissue type, muscle, is specialized for 
contraction. Muscle cells are jong, thin cells that con- 
tain long, thin protein molecules, actin and myosin. 
The actin and myosin molecules are arranged in a 
special structure that allows them to shorten the 
muscle cell by sliding across each other. 



Muscle tissue is divided into three types: skeletal of 
voluntary muscle, cardiac muscle, and sriiddth muscle. 
Skeletal muscle ;s attached to bdries arid moves the 
body at joints. Cardiac muscle is found iri the heaft. 
Smooth muscle forriis the riiuscle_iri the walls df 
hdlidw orgaris arid blood vessels. THef efdf e, smooth 
muscle is fouridjri the digestive tfact, bladdef, and 
brdrichiples, as well as iri arteries arid veins. 

NERydUS TISSUE. 

The final major tissue type, nervous tfssue, has highly 
developed properties of irritability arid coriductivity. 
Miese properties result from the rierve cell's special- 
ized structure. Each riervs_cell includes a cell body 
arid processes called rierve fibers. DeridHtes are short, 
branching rierve fibers tliat receive stimuli arid con- 
duct impulses toward the rierve cell body. The axon 
is a sirigle long fiber that conducts impulses away 
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Axdris may be myelinated, that is, cdvefed with insu- 
latirig inyeliri td speed conductidn dvef long distances: 
N(2fve fibefs tfavelirig long distances may also form 
gfdtips with cditimdn oHgins and destinations: In the 
bfain and spinal cord, nerve fiber groups are called 
tracts; in the peripheral nervous system, the groups 
are called nerves: 

Homeostasis 

All cells arid tissues iri the bddy must wdrk together 
td mairitairi hdmedstasis — a cdnstant internal environ- 
riierit necessary td maintain life. For example, tem- 
perature, electfdlyte concentration, pH, and carbon 
didxide levels must all remain within the nonnal 
limits. These factors are kept within narrow limits by 
regulatory mechanisms: One such regulatory -mecha- 
nism is that for temperature control. 

The bqdy^s tiemperature must be closely regulated, 
since the rate of metabolic reactions increases as the 
lemperature increases. Thus, at low temperatures, 
metabolic reactions take place too slowly. At high 
temperatures, metabolic reactions take place too rap- 
idly — and the body may actually cook. 

Normally, heat produced iri riietabolisrii is Idst 
through the luns;'; and skiri. Wheri additidrial heat loss 
is needed, blood vessels near the surface df the skiri 
dilate, or exparid. This bririgs riiore blood to the 
cooler body surface, where heat cari be passed dff 
into the eriyirdririierit. This vasddilatidri prddiiqes the 
flushed* appeararice ridticeable in a dverheated person. 
Iri a cold ewirdrimerit, these blood vessels constrict 
in^teadi decre^^ing heat loss, arid making the face 
look whiter arid piriched. 

Td riiairitairi the delicate internal balance, similar reg- . 
lilatdry riiechanisms control electrolyte concentration^ 
pH, arid dxygen and carbon dioxide cont^nt^ ^^s? 
regulatdf y mechanisms, come into play whenever an 
imbalance occurs and continue until the balance is 
restored. 

the Language of Anatomy 

Anatomy, too, has its own special vocabulary defiriirig 
the precise location and movement of structures. 
Some of the teriris relatirig to gerieral regidris, df the 
body with which the parariiedic is already fariiiliar 
are: 

Head 

Neck ■ 

Trunk ^ 
Thorax (chest) arid abdomen 
Extreriiities 

Tenris related td Idcatidri are: 

Ariteridr (ventral): Toward the front of the body./ 
Pdsteridr (dorsal)^ Toward the back of the body. 
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Superior: Upper; 
inferior: tower. * 
SuperficiairNear the surface, 
beep: Remote from the surface, 
internal: Inside. ^ 
Extemai: Outside. _ _ 

Proximai: Part nearest ^^with reference to the heart), 
bistai: Part furthest (with reference to the heart! 
Medial: Toward the center of the body. 
Lateral: Away from the center of the body; to the 
side. ^ 

Terms related lb direction include: 

Supine: Lying horizdhtal oh the back, face upward: 
Prone: Lying horizontal dh the frdrit, face down. 
Abduction: A movemeht away from the body: 

Adduction: A mdvemeht toward the body. 

Flexion: The adt df bending, of the condition of 

being bent. \__ _ 

Extehsidh: The mdvemeht that brings the parts of a 

limb toward a straight cdndition. 

Prdhatidh: Turning the palm downward. 

Supihatidh: Tufhihg the palm upwjffd. 

Rdtatidh: Turning a part of the body about its long 

axis. _ 

Circumduction: Motion fonning a cone with a joint 
at the apex and the distal end of the extremity tracing 
a circle; this movement is possible at the, shoulder and 
hip arid consists of successively flexing, abducting, 
exteridirig, and adducting the extremity. 

Body Scaffolding: The Skeleton 

The skeletal system provides a framework fbr the 
body, giving it form and prdtectirig arid enclosing its 
vital organs, such as the brairi, heart, and lungs: The 
skeletal system is cdmpdsed of (1) hones, 206 in 
number, which foxTit the hard framework of the body; 
(2) cartilage, which prdvides cdrinectirig and support- 
ing siructures; arid (3)/ligamerits, which bind bones 
together. ^/ 

Bones are forriied df a protein matrix, enabling 
growth, arid salts (primarily calcium phosphate salts), 
which gives bdries their hard, unyielding character^ 
Livirig cells within the matrix constantly remodel the 
structure df bone and play an important role in the 
healirig of fractures. Other cells (the marrow) occupy 
the cavities within the bone and produce blood cells. 
Like other living tissues, bones have a blood supply 
and require oxygen- 
Bones are classified ac::drding to their shape (Idrig, 
short, flati or if regular) or according^ td their eriibry- 
onic origin (membrahous or cartilagiridus). Ldrig 
bones are found in the _ extreriiities arid iriclude the 
humerus, radiiis, ulna, femur, tibia, fibula, afld the 
pfialahges. Short bones are feund iri the wrist and 
ankles and include carpal arid tarsal boneS; Flat bones 
include the ribs, scapula, arid some skull bones. Jr reg- 
ular bones include the vertebrae, coccyx, and mandi- 
ble, 
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Membranous - bones grow from connective tissue 
membraries arid include bones of^ the, skull and fi^^ 
Aii other bdries grow from carti^^^ by a process^ 
;ijK)Wn; as erichond^ ossification. Enchbndral bssifi- 
catidn pfdduces a bone with the following parts: Dia- 
physjs, epiphysis, endos^eum, marrow cavity, articular 
caftiiage, and periosteum. 

The dianhysis is the shaft of the bbnc and forms a 
hdlld^^&^ylinder containing a central iharrdw cavity. 
The epiphyses are the widened ends of the bdrie. 
During growth, the epiphyses are separated frdm the 
shaft by cartilage jplates known as the epiphyseal 
plates, the widened part of the shaft immediately 
next to the epiphyseal plate is called the metaphysis 
and includes the growth zone and newly formed . 
bone: 

The enddsteum is the membraridus liriirig df the • 
marrow cavity> The marrow cavity exterids the length 
of the diaphysis and in ah adult cdritaiiis^ellow fatJy < 
marrow. In the child, most riiar^w cavities contain 
marrow that produces red bipod cells: In the adult, 
red marrdw occurs drily iri the cranial honeSi ribs, 
steriiiirht vertebral bodies, arid proximal epiphyses of 
the f6mur and humerus. 

Articular cartilage covers the surfaces of the epiphy- 
sis ahci alldws smddth motidri of the joint. Elsewhere, 
a dense fibrdus membraiie contrining red-blobd ves- 
sels^the peridsteum-^overs^he bone. The peripsr 
teum is impdrtarit fbr'bone growth amd nutrition and 
for bone repair after a' fracture. Fractures in children^ 
heal more rapidly thari fractures iri adults, because in* 
children the peridsteum is thicker. 

• The framework provided by the skcJetph permits ^ri . 
erect posture and gives the body its characteristic 

^ form. It is made up of the following parts: 

The skull consists df 29 bdries. The most imix>rtan 
are the crariial bdries (amorig them Ae frontal, ocdipi- 
tal, temporal, arid parietal), which enclose w^^^ prdtTOt 
th^ brain; the upper Jaw, or maxjllaj^ the loww 
rharidible; arid the cheek bones, or zygomata. The 
rriaridible is attached to the skuH by modified joints 
(tetripdfdmandibulsr joints) that permit the lower Jaw 

• to iriove. . ^» . 

The Cranial bdries are fused at gyrticulations <»Jl^ 
sutures. In infancy, the bones of the cr«iium arc not 
fully fused arid the sutures are soft; but as the. baby 
grows, the bdries of the skulj^ fuse firnUy, rendering 
the skull a rigid box that permits no cxpinsibn^ Ttm 
if bleeding occurs within the adult skWl, or if br^S 
tissue swells, the mcreroe in intracranial vdlpme will 
increase intracranial pressure and :daxnage brain tissue. 

The spinal column /serves as the main axis of the 
body, providing ngidity buj penhittirtg sdrfe degree 
of movement. It also serves as a protective <»8C, in- 
closing the spinal cord and the roots df the spinal 
nerves. The spiiml column includes 26 bdries, Qallecl 
vertebrae. At the top of the spinal cdlumn rests the. ' 



skiill. The skiill cbhtaiiis the braiii, which gives off 
Idiig iierve tracts that fortti the spinal cord. 

• Ribs articulate with the upper vertebrae to form the 
thorax; the pelvis articulates with the lower part of 
the spinal column, or sacrum, to fbrm the pelvic 
girdle. The spine is divided into five sections: 

• Cervical spine. Comprising the first seven verte- 
brae in the neck region, the cervical spine is 
mildly convex ahteribrly (toward the back), but 
straightens when the neck is Hexed. 

• Thoracic spine. Cdhsisting of 12 vertebrae in the 
upper back with which the 12 pairs of ribs articu- 
late ydiri). The thoracic spine is concave anter- 
iorly. 

• Lumbar spine. Made up of five vertebrae in the 
lower back, the lumbar spine is convex anterior- 
ly. 

• Sacrum. The sacrum articulates with the pelvis at 
the sacroiliac joir.r, forming part of the pelvic 
girdle, 

• Coccyx (tail bone). The sacrum and coccyx .to- 
gether are concave anteriorly. 

Each vertebra consists of a body, or solid portion, 
and a vertebral arch, which surrounds the opening 
(foramen) through which the spinal cord passes. The 
vertebrae are separated from one another by interver- 
tebral disks — flexibL, elastic connections of cartilage 
that cushion the vertebrae and permit some motion in 
the spine. 

The rib cage, or thorax, includes 12 pairs of ribs arid 
the 12 thoracic vertebrae with which they articulate. 
It includes as well the breastbdrie (sterriurii), with 
which seven superior pairs_df ribs articulate ariteridrly 
through costdl cartilages. The eighth, ninth, arid terith 
pairs of ribs are attached at their ariteridr ends td the 
cartilage above therii by costal cartilages. The ariter- 
ior ends of the eleventh and jwelfth pairs df ribs are 
free — hence the designatidri "fldatirig ribs." 

The upper extremities are cdrii posed df the bones of 
the shoulder girdle, the arriis, the forearms, arid the 
hariHs. The shoulder gLdle cdrisists df the scapula arid 
clavible dri each side. The shduldet* blade, df scapula, 
is a Hat, triarigular bdrie. Its supefidf and lateral parts 
forni the sdckiet df the arm joint, where motion is free 
iri all planes. The scapula floats freely on the upper 
posterior ribs because it is not attached to the ribs 
beneath it. Instead, muscles travel between the scap- 
ula and vertebral column, humerus, and anterior ribs. 
Because the scapula covers the ribs, rib fractures that 
lie beneath it -may not be detected during a physical 
exaiyiination. The collarbone, or clavicle, is a slender 
bone shaped like an italic *T' or a very shallow **s" 
attached by ligaments at the ^medial end to the ster- 
num and at the lateral end to the scapula. 

The upper arS, or humerus, articulates prdximally 
with the scapula and distally with the bbries of the 



fdfeafm — the radius arid uiria — td form the hinged 
elbow jdirit. 

The rad'ns and ulna form the forearm^ An extension 
df the uhia, called the olecranon process, forms part 
of th^ eibow joint; you can feel it behind the elbow 
protecting the movement: The ulna is narrow and is 
on the same side of the foiearnn (the ulnar side) as the 
little finger. The ulna serves as a pivot around which 
the radius turns to rotate the paliri upward (supina- 
tion) dr downward (pronation). 

The hand includes three grdups df bdries: the wrist 
bones (carpals), the harid bones (riletacarpals), arid the 
firiger bones (phalariges). The riiariy subtle motions 
perriiitted by the jdirits df the hands arid wrist enable 
riieri arid wdriieri td perfdrril highly skilled tasks. 

The back of the hand is referred to as the dorsum and 
the front, the palm; the thumb side of the hand and 
wrist is called the radial side (after the radius), and 
the little-finger side is called the ulnar side (after the 
ulna). 

The lower extreriiities cdrisist df bdries df the pelvis, 
upper legs," Idwer legs, arid feet. The hip bdrie, or 
pelvic girdle, is iri reality three bdries — the ischiuril, 
Uiurii, and pubis— fused together td form a bony ring. 
The two ilial bdries articulate pdsteridfly with the 
sacrtirii. Ariteridrly, the three bones unite at a socket- 
like depressidri, the acetabulum, which receives the 
head df the Idrig leg bone, the femur. 

The thigh bprie, or femur, is a long, pdwerful , Bdrie 
articulating' prbxiriiallv in a ball-arid-sdcket jdirit with 
the pelvis and distally in a condylar jdirit at the kriee. 
The femur consists of a head, the ball-shaped part that 
fit's into the acetabulurii; a heck, which is abdut 3 
inches long arid is set at an angle; arid a shaft. The 
femoral neck is a cdriiriidri site for fractures, especially 
iri the elderly. 

The lower leg cdrisists df two bdnes,. the tibia and 
fibula. The tibia, or shin bone, forms the inferior com- 
ponent of the knee joint, where it is shielded anterior- 
ly by the kneecap, or patella. The tibia runs anteriorly 
down the leg and can be felt just beneath the skin of 
the lower leg. The much smaller fibula runs posterior- 
ly. The fibula is not a component of the knee joint but 
does make up the lateral aspect of the ankle joint 
(lateral malleolus) in its distal articulation. The medial 
malleolus, or bony knob on the . inner side of the 
ankle, is the end of the tibia. The foot, like the hand, 
is composed of three classes of bones: ankle bones 
(tarsals), foot bones (riietatarsals), and toe bones (pha- 
langes). 

Wherever two bones cdriie together, they J^rticulate, 
or fprrii a joint. Jdirits are df several types. They riiay 
be fibrous, like those between the skull bdries, alldw- 
irig little riiptidri, or cartilagiridus, like the disks be- 
tweeri vertebrae, alldwirig slight rildtidri. Jdfrits may 
alsd perriiit free rildtidri. Iri a syridvial jdirit, the arficu- 
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lar suifaces are cdvered with cartilage arid surround- 
ed by a fibrous capsule lined with the smooth, slip- 
pery- synovial membrane. This produces the joint 
cavity, which contains iubricatirig syridvial fluid: 

Synovial joints ihcliide: 

• The gliding jdirit, or arthrodia; which allows 
phly short slippirig dr gliding motion (e.g., the 
jdirit between the carpal and tarsal bones of the 
wrist arid arikle). 

• The hirige jdirit or ginglymus, which allows only 
flexidri arid exterision (e.g., the interphalangeal 
jdirits df the firigers). 

• The ball-and-socket jojnt^ or enarthrosis, which 
alldws movement in many directions (e.g., the 
hip arid shoulder joints). 

• The pivot or trochoid joint, which allows only 
rotation around a long axis. An example of a 
-pivot joint IS the joint between the prpxiriial 
radius and the ulna. As the hand Js turned frdrii 
palm up to palm down (pronatedj, the head of 
the radius rotates on the pivdt formed by the 
ulna. 

• The elHpsoidal joint, which alldws mdvemerit 
along two axes, but against a single elliptical sur- 
face (e.g., the joint at the base df the iridex firiger 

' * that abducts and adducts the firiger iri addition to 
flexing and extending it). 

• The saddle jdirit, which alldws flexidri, extension, 
abduction, and adductidri, but riidre freely than in 
t^e ellipsoid joint. In this type df Jdirit, two 
saddle-shaped surfaces are at right arigles to each 
other (e.g., the joint at the base df the thumb). 

• The condylar jpirit, which alldws mainly flexion 
ank exterisidri. The cdridylar jdirit hsB two articji- 
lar surfaces, dr cdridyles. In this joint, flexion and 
exterisidri riidveriierits are combined wijh gliding 
arid rdllirig mdvemerits and with rotation around 
a vertical axis (e.g., the kiiee joint). 

Jdirit riidtidri dccurs through the contraction and re- 
laxatidri df skeletal muscles^ which cross Joints and 
attach td bone. Thus, bones serve as levers that enable 
skeletal musdle to move body parts. 

Muscles ' ^ ' 

Muscles are specialized structures that cdntract wheri 
stimulated. By contracting and relaxing, muscles 
move the body or its parts. They are classified ac- 
cording to their structure and furictidri: Skeletal (vol- 
untary) muscle, cardiac riiuscle, arid sriiddth (in volun- 
tary) muscle. 

Skeletal muscles are also called vdluritary. muscles 
because their actions are largely under vdluritary con- 
trol—in other words, you decide hdw they move, 
involuntary muscl^, like the heart, dperate without 
your having to think abdut therii. Skeletal rauscjes 
include all muscles attached to the skeleton and the 



muscles of the tdhguei soft palate, pharynx, upper 
esophagus, and eyes. Most skeletal muscles attach to 
bone through teridoris._ These teriddris then cross joints 
and create a piillirig fdrce betweeri two bones when 
the riiiiscle cdritracts. TTie actidri that results from 
cbhtractidn of a riiliscle cari bp determined from the 
positidri df the twd riluscie ends (origin and insertion) 
and frdrii the riidveriierit alldwed by the joint: 

Fdr example, the biceps muscle originates dri the 
scapula. Its tendon passes over the head of the huiper- 
us arid joins the body of the biceps muscle. The distal 
erid of the biceps muscle gives rise td a teriddri that 
passes over the anterior surface df the elbow arid 
iriserts on the radius. Therefore, wheri the biceps 
muscle contracts, it flexes the elbow arid supiriates the 
forearm. 

Other examples df vdluritary muscles are the stemo- 
cleidomastdid muscle, pectdralis major and giinor^ tri- 
ceps, and the gluteus riiuscle grdup. The stemocleido- 
mastdid riiuscle drigiriates from the superior sternum^' 
and medial clavicle arid iriserts on the mastoid process 
of the teriipdr^l bdrie (just behind the ear). Gontrac- 
tjon df one stertidcleidomastoid muscle, therefore, 
flexes the rieck, tiltirig the head toward the shon.lder 
of the sariie side arid rdtatirig it slighdy: The pectora- 
lis riiiridr drigiriates frdrii the second to fifth ribs anter- 
iorly arid laterally arid iriserts on the scapula. This 
muscle, thus, pulls the shoulder down and forward^ 
The pectdralis major muscle originates from the. 
medial clavicle, sternum, and the costal cartilages of . 
the true ribs. It theri inserts onto the proximal humer- 
us. The pectdralis major, therefore, flexes the upper 
anri, drawing it across the chest. 

As mentioned earlier, the biceps muscle flexes arid 
supiriates the forearm. In contrast, the triceps exterids 
the forearm because it ori^ginates on thfe scapula and 
posterior humerus and inserts dn the dlecraridri proc- 
ess of the ulna. 

Three muscles that mdve the thigh are the gluteus 
maximus, medius, and miriiriius. The gluteus maximus 
' originates on the iliac crest arid posteridf ilium, 
sacrum, and cdccyxxarid iriserts dri thb femur just 
beyond the greater tt<:K:hariter. (The greater tro- 
chanter is an irregular process that formsUhe^^^^^^ 
upper edge df the femdral shaft.) Therefore, this 
muscle exterids the thigh arid rotates it outward. 
The gluteus medius and minimus both drigiriate dri 
the lateral ilium and insert on the gr^terytrdchariter 
of the femur. They abduct, the thigh and keep the 
pelvis stable on the femur. The gluteus iriihimus drigi- 
nates lower on the ilium than the riiedius and rdtates 
the thigh inward. In contrast, the riiedius rdtates the 
thigh outward. / v 

two other important riiuscle grdups pcrfd^ oppos- ^ 
ing functions. The quadriceps feriidris group flexe^ 
thigh and extends the leg, while the hamstring group 
extends the thigh arid flexes the leg. / 



The diaphragm, another important skeletal muscle, 
originates on the lower border of the rib cage and 
inserts on a central tendon. The diaphragm is. pulled 
downward and flattened as it contracts^ thus enlarging 
the thbrac»c cavity. Although the diaphragm is a vol- 
untary muscle and breathing can be controlled, respi- 
ration takes place ihvdluhtarily under the direction of 
the central res[>iratbry center in the brain. 

Cardiac musci^ is a specialized form of muscle found 
only in the heart. This muscle is innervated by the 
autonomic nervous system. Cardiac muscle initiates its 
own contractions — a property known as automaticity. 
Cardiac muscle will be described further in Module 
.VI. 

Smooth or involuntary, muscles make up the muscu- 
lar layers of the internal organs and blood vessels and 
is found in the walls of the esophagus, stomach, intes- 
tines, trachea, bronchi, urinary bladder, and blood 
vessels. In addition, smooth muscle forms the pyloric 
<>phincter of the stomach and the inner anal sphincter. 
(A sphincter is a doughnut-shaped muscle that sur- 
rounds a natural opening, which it can close by cdn- 
tractihg.) Smooth muscle is called involuntary muscle 
because it contracts ihvdluhtarily_at the direction of 
the autdhbmic nervous system. The autonomic ner- 
vous system, which directs both smooth and cardiac 
muscle, will be described later in this chapter and in 
Module VII. 

Muscle cc)ntraction requires energy, which comes 
from glucose breakdown. Glucose breakdown pro- 
duces adenosine triphosphate (ATP), . a high-energy 
nucleic acid, which the cell uses as an energy source. 
Glocos? is broken down in two phases. In the first 
phase, glycolysis, one molecule of glucose is convert- 
ed into two molecules of pyruvate. Glycolysis does 
not require oxygen, but can produce only two high- 
energy ATP molecules per molecule of glucose. 

In the second phase, pyruvate enters the Krebs cycle. 
(The Krebs cycle is also called the tricarboxylic acid 
(TCA) cycle or the citric acid cycle.) In the Krebs 
cycle, pyruvate is broken down into carbon dioxide 
and water. This requires oxygen and produces 18 
molecules of ATP per molecule of pyruvate. Since 
each molecule of glucose forms two molecules of 
pyruvate, the Krebs cycle yields an additional 36 mol- 
ecules of ATP for eacfi molectile of glucose. This 
makes a total of 38 molecules of ATP formed per 
molecule of glucose. When a muscle contracts tod 
rapidly for oxygen delivery to keep up, glucose 
breakdown stops before it reaches the Krebs cycle. 
Pyruvate is instead converted to lactic acid, in a reac- 
tion that produces ho ATP. Lactic acid accumulates, 
and the cells and bddy fluids becdme_mdre acidic 
(lower in pH). In additidn,_dnly two ATP mdlecUles 
are formed per molecule df glucose in the glycolytic 
path; therefore, glucdse breakdown sUppHes the cell 
with itiiich less energy when oxygen is not available. 
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When dxygeh again becomes available, lactic acid Is 
cdhyerted back to pyruvate, which enters the Krebs 
cycle td^ be broken down to carbon dioxide and 
water. This releases an additional 18 molecules of 
ATP per mblectiie of pyruvate. 

Because dxygeh is needed to break down the lactic 
acid that accumuiates, the cells are said to develop an 
oxygen debt during vigorous activity. This debt niust 
be repaid when muscular activity stops.^ Foi^ this 
reason, respiratory rate and depth increase during vig- 
orous activity and remain elevated until the oxygen 
debt is repaid. 

Muscle fatigue occurs when the energy supply to 
muscle is inadequate. This may result from excessive 
muscular activity, in which case recovery occurs at 
rest. But muscle fatigue may also result from a short- 
age of essential nutrients, electrolytes (such as sodium 
and calcium), or oxygen. For example, in anemia, the 
oxygen-carrying capacity of the blood is reduced. 
Therefore, the muscles receive less dxygeh frdm the 
blood and fatigue more rapidly. 

Only one-third df the energy prdduced during muscle 
contractidn is used to perform wdrk; the rest is liber- 
ated as heat, which helps to maintain bddy tempera- 
ture. When the bddy is expdsed to the cold, heat 
production can be increased thrbiigh muscle activity. 
A persdh suffering front the cold may voluntarily 
walk dr run dr involuntarily shiver to increase heat 
prddiictidh. 

MUSCLE DYSFUNCTION 

Several factdri, may be respdrisible for muscle dys- 
functidh. The muscle itself may be affected by injury, 
illness, dr the lack df essential nutrients arid oxygen. 
Muscle dysnirictidn may.dccur even iii healthy, well- 
supplied muscle if the brain, spirial cord, or rierves 
supplyihj the muscle are dariiaged. Iri spirial cord 
injury, for example, the riiiiscles supplied by the in- 
jtired^lierves rid Idriger receive impulses arid, as a 
result, do ridt cdritract. Sirililarly, rildtdr centers of the 
brain damaged iri stroke will riot generate the im- 
pulses that slgrial the muscles to contract. 

_ _ _ _ : V — 

Skeletal muscleis^re profoundly affected by use and 
trairiirig. Muscles that remain unused grow smaller or 
atrophy; athletes' musqles grow larger and stronger 
during training. 

Body Cavities 



Before corisideririg the iriterrial drgaris. df the body, it 
is helpful td be fariiiliar with the bddy cavities that 
hduse these drgaris: The skull arid inal coluinnj the 
thoracic cavity, iricludirig two lateral cavities and the 
rilediastiriuni; the abdominal cavity; and the pelvis. 

The skull arid spirial column contain the brain and 
spirial cord, respectively. 

The thoracic cavity is divided into two lateral cavities 
arid orie medial cavity: The two lateral thoracic cav- 
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ities occupy most of the thorax and contain the lungs. sels and specialized ^^^f P^^^-^^^^j^^ 

the mediastinum is in the midline, but extends more nodes, the spleen, the thymus, and the tonsils. 

to the left than to the right. Mediastinai struct^^^^^ . 

include the heart, which extends to the left of the eARDlOVASCULAR SYSTEM. 

midline, the aorta; the su^ cardiovascular , system transports blood through- 

the pulmonary artenes; the thoracic duct, the trachea, „^ ^^^^^ ^ muscular organ 

the isophagus; and the thymus gland. ^-^^ ^ between the lungs and behind the sternum in 

The abdominal cavity is inferior to the thoracic cavity ^j^^ mediastinum. It is roughly the size of a clenched 

and is separated from it by the diaphragm, which jj^^ is shaped like ah inverted cone, with its base 

attaches along the lower border of the rib cage. The ^jj^-^ ^y^~ — ^^^d its apex about 8 centimeters 

abdominal cavity is lined with peritoneum ^parietal, j.^^^ ^j^- mi^jsterhal line. The heart consists of four 

or wall, peritdneuni)^ All the organs in the abdominal chambers, two dri the right and two on the left, and is 

cavity are similarly covered with peritoneum (the vis- actually a double pump. 

ceral perkdneum),The area behind the posterior peri- ^ ^^^^ chambers-the 

tbheum is known as the retroperitoneum. ^ ^.^^^ ventncle-and two valves. 

The abdomen is divided into four quadrants: Right j^e ript atrium collects blood from the veins of 

upper, right lower, left upper, and left lower. The ^^^^ delivers it to the right ventricle. The right 

right upper quadrant contains the Ijver, the gall- ventricle then pumps blood to the lungs through the 

bladder, the ascending colon, and the right half of the pulmdnary arteries. The right ventricular wall is 

transverse colon— all within the abdominal cavity. thicker than the right atrial wall because the right 

Retroperitoneally, this quadrant contains the head of veritricle pumps against resistance of the pulmonafy 

the pancreas, most of the dudderium, the right kidney, circulation. Two. right heart valves alldw blood flow 

and the right adrenal gland. only in the forward direction. The first, the tricuspid 

The right lower quadrant cdritaihs the cecum, the valve, lies between the right atrium and right ventri- 

appendix, and the lower ascending colon: Contairied de and prevents backftow of blood into the atnum 

within the left upper quadrant are the stomach, the during ventricular contraction, The second, the pul- 

spleen, part of the left lobe of the liver^ the left monary valve, prevents the blddd in the pulmonary 

transverse cdldn, and the upper descending colon. arteries from flowing back iritd the ventricle after 

Retroperitoneally, the left upper quandrant includes contraction. : 

the body and tail df the pancreas, the left kidney, the left side df the heart also has an atrium, a ventri- 

left adrenal gland, and a small part of the duodenum. cle, and twd valves. The left atrium collects qxygen- 

The left Idwer quadrant contains the lower descend- ^^ed blddd frdm the pulmonary veins and delivers it 

ing colon and the sigmoid colon. to the left ventricle. The left ventricle then pumps 

Structures that are not located solely in one quadrant blood through the ^orta to the systemic circulati^ 

include the abdominal aortai the inferior vena cava, Because it pumps agains^: the largest^resis^nce, th^ 

aS the jejunum and ileum-the second and third the .y.temic or body circulation, t^ left ventncular 

sections of the small intestine, respectively. The adrta wall is the thickest wall of the heart, 

arid the inferior vena cava are located inl_the midline left heart valves perform the same furictidri as the 

df the upper abdomen, retroperitoneally. The jejunum -gj^^ jjg^^ valves. The mitral valve, located between 

arid ileum, which are suspended from the riieseritery, a ^j^^ ^^^t atrium and left ventricle, preverits babkfldw of 

6-inch-long, fan-shaped reflection of the pdsterior pa- ^^j^q^ j^^q the left atrium duririg veritricular cdritrac- 

rietal peritoneum, move freely and are fdurid in all tion. The aortic valve, lyinj bet weeri the left ventricle 

quadrants of the abdominal cavity. and aorta, prevents backflbw iritd the left ventricle 

The pelvis is located below the jriferidr . peritoneal following ventricular contractidri. 

lining of the abdominal cavity arid hduses the bladder^ YYiq heart receives its blood supply ffdm the right and 

the rectum, and the reproductive drgaris. The inferior Yoft coronary arteries, the first branch of the aorta^ 

peritoneum forms a cdveririg dver the pelvic organs, jj^^ j^f^ ventricle receives the largest share of the 

which lie just below it arid iriclude the bladder, the blood sujjply, because it pumps against the greatest 

rectum and in the feriiale, the uterus, fallopian tubes, resistance and, therefore, rieeds the most oxygen. The 

and the ovaries. branches of the cdrdriary arteries do not rejoin to 

provide detours shduld one branch become occluded. 

PistribUtion- the Circulatory System Therefore, occlusion of one cordriary artery_ branch 

_ _ _ ^ ^ will lead to cell death in the area that branch supplies; 

The circulatory system includes all the structures that ^ _ ^ tu^ 

Sn^port body'fluids and has two main division.: The ^he heart has a conducUon j^^^^ aif^Snrcham- 

cardidvascular systeS and the lymphatic system. The .mpulses that begin '=°"t^^'=t.on 'n Us ^t^ cham 

cardiovascular systeS includes the heart and blddd hers. This conduction system begins in the^".oat lal 

veSel. The lymphatic system includes lymphatic Ves- node (SA dr s.nus ndde). which hes between the 
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superior vena cava and the ri^ht atrium. Impulses 
from the sinoatrial node travel to both atria and to the 
atridvehtricular node (AV hbde)^ which is located in 
the right lower interatrial septum. From the AV 
nbde« impulses travel down the atribventricular 
biiiidlc (bundle of His), which is located on the right 
iriterventricular septum and is about 1 centimeter 
Jb^S- T^e bundle bf His then divides ihtb the right 
aiid left bundle branches, which carry impulses to the 
ventricles. 

The heart lies within a double-walled sac, the pericar- 
dium. Its inner layer, the visceral pericardium, is the 
outermost layer of the heart wall. The outer layer of 
the sac, the parietal pericardium, is composed of fi- 
brbus connective tissue. Between the two pericardial 
layers is a space cbntaining a small amount of pericar- 
dial fluid. Pericardial fluid lubricates the pericardial 
sac to allbw free movement bf the heart during cbn- 
tractibh and relaxatibri. The .pericardial sac forms a 
pbtential space, which may fill with blood, fluid, br 
air. ^f the heart is traumatized, the pericardia! sac 
becbmes filled with blbbd, which restricts heart 
ihbvemerit and decreases cardiac butput, producing a 
cbrditidn known as pericardial tamponade. 

Arteries are muscular tubes that cbhduct blood away 
from the heart. The largest artery of the body is the 
aorta, which arises from the left ventricle bf the heart 
and carries oxygenated blood thrbughbut the body. 
The major branches of the aorta in the thorax are the 
ihhbmihate artery, which branches tb fbritl the right 
subclavian artery and the right cbmmbh carbtid 
artery; the. left common carbtid artery, and the left 
subclavian artery. Major divisions of the abdominal 
aorta are the celiac trunk artery, the superior mesen- 
teric artery, the renal arteries, the inferior mesenteric 
artery, and the common iliac arteries. 

These arteries subdivide into smaller and smaller 
branches, eventually forming arterioles, which in turn 
form ca^ilaries. Arterioles are the resistance vessels 
in the cardiovascular system Vasoconstriction in ar- 
terioles produces large changes in their cross-sectional 
area and, therefore, in their resistance to blood ^ow. 
Vasoconstriction and vasodilation in arterioles regu- 
late blood flow through capillaries. Capillaries are 
tiny, thin-walled vessels that do not contain smooth 
muscle in their walls. Their lumens are just large 
enough to aiiow red blood ceils (erythrocytes) t^ pass 
single file. Capillaries deliver oxygen and nutrients to 
ceils and remove carbon dioxide. 
Blbbd from the capillaries enters the venules, which 
, feed the veins that join to form larger veins. Like 
arteries, veins are hollow tubes containing smooth 
muscle in their walls, but vein walls are less muscular 
than arterial walls. Vasoconstriction in large veins 
does not appreciably liter their resistance, because it 
produces only small changes in their cross-sectional 
area; Constriction of large veins, however, does 
change the capacity or volume of the vascular system. 
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Therefore, the large veins are considered capacitance 
vessels. 

Blood returrilhg from the lower extremities reaches 
the heart thrbugh the inferior vena cava; blbbd from 
the head^ heck^ shbulders^ and upper extremities 
reaches the heart through the superibr vena cava. 

Blood returns tb. the heart thrbugh veins and is aided 
by skeletal muscle cbhtractibh, negative ihtrathbi-acic 
and pbsitive ihtra-abdbmihal pressure during ihspira- 
tibri, arid by valves, which preverit backflbw. 

Blbbd makes a dbable circuit in its jbufriey through 
the body. The cifculatbfy system can be viewed as 
two circuits with different functions. The first circuit, 
the pulmonary circulation, obtains oxygen from the 
lungs. Blood is pumped from the right ventricle to the 
pulmonary arteries and then into smaller and smaller 
arteries ending in pulmonary capillaries (where the 
blood is oxygenated). Finally, it is pumped into the 
veins, which carry the oxygenated blood back to the 
left atrium. 1 

The second circuit, the systemic circuit, delivers 
oxygen and nutrients to the tissue. In addition to 
obtaining oxygen in the lungs, the blood pick^ up 
nutrient mblecules from the liver. These nutrient mol- 
ecules are transported frbm the liver to the right side 
of the hearty through the lungs, and back thrbugh \the 
left side bf the heart tb the peripheral cells. The 
capillaries deliver_bxygen, glucbse, and bther nutri- 
ents tb the cells. The cells then metabblize the nutri- 
ents tb carbon dibxide and bther waste prbducts, 
which are carried by the blbbd tb the lungs and 
kidneys. Car ^bh dibxide -is expired by the lungs, arid 
the kidrieys excrete bther waste prbdiicts. 

At ariy tiriie, a majbr prbpbrtibri bf the . blbbd flbw 
may be shurited iritb either bf these circiilatibris. In 
left heart failure with pulrilbriary edemaj fbr example, 
a large volume bf blbbd is present in the pulmonary 
circuit, erigorgirig the pulmonary vessels and causing 
fluid to enter the airways. The resulting complex of 
symptoms of left heart failure are shortness of breath, 
coughing, and the discharge of foamy sputum. 
The systeriiic circulatibri is divided iritb several small- 
er circuits. The upper extreriiities are supplied by 
braricl^es bf the axillary artery^ which arises frbrii the 
subclavian artery at the btiter bbrder bf the first rib in 
the axilla (armpit). At the lower edge of the teres 
major miiscle irisertibri iritb the humerus, the axillary 
artery becomes the brachial artery. The brachial 
artery travels anteriorly and medially down the arm 
and divides to form the radial and ulnar arteries 1 cm 
below the elbow bend. The radial artery travels down 
the rad[al side of the forearm (the thumb s[de); the 
ulnar artery travels down the ulnar side (the little- 
finger side). Branches of the radial and ulnar arteries 
supply the hands. Branches of the ulnar aitery join 
branches of the radial artery in three arches within 
the hand: superficial palmar branch, deep palmar 
arch, and dorsal arch. These arches allow the radial 
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artery to suppiy biood to the entire hand if the ulnar 
artery is occluded, and vice versa. Accbmpariyihg the 
arteries of the upper extremities are deep veins return- 
ing bidod to the hearty These veins have *_he saitie 
names as the arteries, but for each artery there are 
two veins. 

Superficial veins of the arm include the cephalic, basi- 
lic, and median cubital. The cephalic vein runs anter- 
iorly and laterally in the forearm arid upper irm The 
basilic vein begiris posteriorly arid medially at the 
wrist, but curves ariteridrly before reaching the 
elbow. 

Shortly after passing the elbow, the basilic veiri be- 
comes deep. The medial cut)iial vein jbiris the cephal- 
ic and basilic veins in the elbow. 

The head and neck are supplied by the common ca- 
rotid and vertebral arteries. The common carotid arte- 
ries travel upward along the trachea and divide into 
the internal and external carotid arteries. The internal 
carotid arteries enter the cranial cavity, supplying the 
eyes and brain; the external carotid arteries supply the 
other areas of the head, including the jieck, face, 
scalp, and outer coverings of the brain. Brariches of 
the external carotid artery are cbhriected to brie ari- 
other and to vertebral and internal carbtid artery 
branches. These interconnectibris permit cbritiriuing 
blood flow should one branch becbriie occluded. 

Branches of the external carbtid artery iriclude the 
superior thyroid artery, the lingual artery, the facial 
artery; the occipital artery, the pdstefibr auricular 
artery; the ascending pharyngeal artery, the superfi- 
cial temporal artery, arid the itiaxillaf y artery. The 
superior thyroid, artery supplies neck muscles and the 
thyroid gland. Sbriie rieck n^uscles and parts of the 
tongue and mouth are supplied by the lingual artery. 
The facial artery supplies the face and neck. Neck 
riiuscles, the bccipitial arela of the 5JcajPi_3nd jhe dura 
mater (a fibrbus outer covering for the brain) are 
supplied by the occipital artery. 

The pbsteridf auricular artery supplies parts of the ear 
arid the scalp behind and above the ear. The pharynx 
is partly supplied by the ascending pharyngeal artery. 
The superficial temporal artery supplies part of the 
face and the temporal area of the scalp. Parts of the 
ear, nfeninges (brain covering), face, scalp, and mbuth 
are supplied by the maxillary artery. 
Additional blood is supplied to the brain by the verte- 
bral arteries. Each vertebral artery brariches bff the 
subclavian artery, passing through the trarisverse 
processes of the first six cervical vertebrae bri its way 
upward to the cranial cavity. 

Venous blood from the brain empties into venous 
sinuses. These are drairied by the internal jugular 
veins,_ which travel albrig the common carotid arte- 
ries. The exterrial jugu ar vein drains the areas sup- 
plied _by the exterrial carbtid artery and is located 
superficially arid laterally in the neck. 



Bibbd suppiy to the thorax comes from the internal 
mammary (iriternai thoracic) arteries; the posterior in- 
tefcbstai arteries, the s : . ■-)r phrenic arteries, and 
the fight and left broi^; arteries. The internal 
mammary arteries arise inferiorly from the subclaviari 
arteries arid descerid behind the upper sjx coastal car- 
tilages, 1 tb 2 ceritimeters from the edge of the ster- 
riurii. At each of the first six interspaces^ each internal 
mammary artery gives off two anterior intercostal 
arteries. At the sixth interspace, the internal mammiry 
arteries divide to form the superior epig^?tric arteries 
arid the musculophrenic arteries, which i supply the 
diaphragm. ' ? 

The posterior intercostal arteries, which branch off 
the thoracic aorta, are paired with arid jbiried tb the 
anterior intercostal arteries. The superibr phreriic arte- 
ries branch from the aorta as well and supply the 
posterior superior diaphragiri. Additional brariches of 
the thoracic aorta are the right arid left bronchial 
arteries, which travel albrig the lung bronchi and 
supply them with oxygeri. / 

The thorax is drairied by the azyf^os vein,^^^^^ 
travels ariteribriy and tb the fight of the vertebral 
coluriiri and eriipties iritb the superior vena cava. 

The abdominal wall receives its^ blood supply from 
the musculophrenic and superior epigastric ^rteries— 
branches of the internal mammary artery— arid the 
inferior epigastric and deep circumnex iliac arteries— 
branches of the external iliac artery^ The superibr 
epigastric artery descends along the rectus abdoriiiriis 
muscle (medial anterior abdominal riiuscle, which 
originates on the pubic bone /and iriserts bri the cbstal 
cartilages 5, 6, and 7). The 'inferibr epigastric artery 
ascends along the rectus muscle. These twb epigastric 
arteries connect to provide alterriate sbUrces of blood 
to the anterior abddriiinal wall. 

Arteries supplyirig the di^^^stive system include the 
celiac artery, which brariches to form the left gastric, 
the spleriic, arid the common hepatic arteries; the su- 
peribr mesenteric artery, and the inferior mesenteric 
artery. The left gastric artery^ supplies the lower 
esbphagus arid part of the stomachy The spleen and 
parts of the stomach and pancreas are supplied by tfie 
splenic artery. The common hepatic artery supplies 
the liver, gallbladder, and parts of the stbriiach, du-^ 
odenum, and pancreas. Blood supply to the reriiairider 
of the small intestine and part of the large iri test irie 
comes from the superior mesenteric artery. The iriferi- 
or mesenteric artery supplies the ferilairidef bf the 
large intestine and most of the recturii. 
Blood from the stomach arid iritrUiries dfairis into the 
portal system, which carries the jiutrierit-nch blood to 
the liver. Blood frorii the liver empties into the hepat- 
ig veins, which lead iritb the iriferibr vena cava. 
The terriiin^l brariches bf the abdominal ^orta arise aj 
the fourth luriibar vertebra. These are the common 
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iliac arteries, which branch to form the internal and 
external iiiac arteries. The internal iliac arteries supply 
the pelvis; the external iiiac arteries supply the lower 
extremities. 

The external iliac artery becomes the femoral artery 
at a point halfway between the symphysis pubis -Bnd 
the anterior superior iliac spine, and directly below 
the inguinal ligament. Above the knee, the femoral 
artery passes posteriorly and becomes the popliteal 
artery. The popliteal artery branches below the knee 
to form anterior and posterior tibial arteries. The pos- 
terior tibial artery can be palpated behind the medial 
malleolus (ankle bone). The ahteridr tibial artery be- 
comes superficial at the ankle and can be palpated on 
the dorsum of the foot as the dorsalis pedis pulse. 

These arteries are accompanied by veins with the 
same or similar names. One important vem of the 
lower extremity, however, does not run along an 
artery; the greater saphenous vein arises superficially 
in front of the medial malleolus and travels medially 
and superficially op the leg to join the Temoral vein 
near the origin of the femoral artery. 

Each kidney is supplied by a renal artery, which 
branches from the abdominal aorta. One renal vein 
drains each kidney and empties into the inferior vena 
cava. 

Blood pressure and pulse are frequently measured 
vital signs. Arterial blood pressure is the force with 
which biood pushes against the arterial wall. This 
force varies during the cardiac cycle jf contraction 
and relaxation, producing the systolic and diastolic 
blood pressures. Systolic blood pressure is the highest 
pressure reached by the arteries as a result of left 
ventricular contraction; diastolic blood pressure is the 
lowest arterial pressure reached during relaxation, or 
diastole. Diastolic blood pressure measures total pe-. 
ripheral resistance to blood flow and reflects the 
ampuht of vasddilatibh or vasdcdnstrictidh in the pe- 
ripheral blddd vessels, particularly the primary resist- 
ance vessels— the small arteries arid af tef idles. 

Mean blddd pressure is the average blood pressure 
during diastdle arid systole. Mean pressure varies with 
bdth tdtal peripheral resistance and cardiac output. 
Cardiac dutput is a measure of the effectiveness of left 
veritficuiaf contraction and equals_the stroke volume 
(the amount of blood ejected from the left ventricle 
during one contraction) times the heart rate. 

The difference between diastolic and systolic pres- 
sures is the pulse, pressure. Under normal conditions, 
the pulse pressure is a function of the stroke volume, 
or the amount of blood ejected by the left ventricle 
per contraction. ^ 
The strength of the arterial pulse, which is palpated 
over the artery, is also determined by the jjulse pres- 
sure, Urilike arterial blood pressure, which is the fdrce 
of blddd against the arterial wall, the pulse repfeserits 
a pressure wave started when the left veritricle ejects 
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blood into the aorta. This pressure wave travels much 
faster than the bloody reaching the foot in two-tenths 
of a second. From the pulse^ the left ventricular rate 
and rhythm can be determined; ihrormatidh about the 
stroke volume can also be obtained. 

Blood pressure is regulated by cardiovascular centers 
in the brain. These centers receive irifgrmatidri frdrii 
pressure receptors Ideated in the arch df the adrtl arid 
in the carotid sinus where the cdriiriidri carotid arte- 
ries branch iritd the iriterrial arid exterrial carotid arte- 
ries. When blddd pressure rises, pressure receptors 
send increased riuriibers df irilpulses td the cafdldvas- 
cular ceriters, which irihibit sympathetic outflow and 
iricresise parasyrii pathetic stimulatidri to the heart. De- 
creased syrilpathetic stimulation produces vasodilation 
iri blddd vessels; decreased sympathetic and increased 
parasympathetic stimulatidri to the heart decrease the 
rate arid fdrce df cardiac contraction. Therefore, the 
two^ major determinants of blood pressure, cardiac 
output and total peripheral resistance, both decrease, 
which leads to a lower blood pressure. 

Conversely, when the blood pressure decreases, the 
pressure receptors send fewer impulses td the cardid- 
vascular centers, which in turn decrease the para- 
sympathetic stimulatidri to the heart arid increase syril- 
pathetic stimulation. Hence the rate arid force df car- 
diac contractidh and the total peripheral resistarice are 
increased, raising the blddd pressure. 

Blddd is a fluid that fills the cardidvascular system. 
Blddd coritairis erythrdcytes (red blddd cells), granu- 
lar leukdcytes arid lyrilphdcytes (white blood cells), 
arid platelets siisperided iri plasma. 
Erythrdcytes cdritairi hemoglobin, a red pigment that 
carries dxygeri dr carbon dioxide. Red blood cells are 
srilall cells that are concave on_ two sides. Because of 
this, all heriidgldbin molecules are located fairly close 
td the cell surface, so that oxygen molecules do not 
have to diffuse far before reaching them. 

Although plasma contains some dissolved dxygeri, 
most oxygen in the blood is carried by hemoglobin. 
Therefore, blood low in. hemoglobin-containirig red 
blood ceils carries less oxygen. Blddd can be low iri 
erythrocytes due to either aneriiia dr heriidrrhage. 

White blood cells are the body's defense agairist bac- 
teria and foreign materials. Cjrariular leukdcytes, such 
as neutrophils, irigest arid destrdy bacteria. Iri ddirig ^ 
this, they theriiselyes die arid becdme pus. Lyri1pl|d- 
cytes are respdrisible for bddy irilriiuriity; they respdrid 
to bacteria arid dther agerits that have pfevidusly in- 
fected the bddy arid destrdy therii td pffeverit reirife<^-\ 
tidri. < 

Platelets are srilall cell fragments that initiate blood' 
cldttirig. Patierits with low platelet numbers have 
problems with blddd clotting and may bleed uncon- 
trollably. 

Additional factors involved in blood clotting are ' 
plasma proteins known as clotting factors. Like most j 
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other plasma proteins, most clotting fac^tqrs are syn- 
thesized in the liver. Vitamin K is needed by the liver 
for the synthesis of clotting factors ii (prothrombin), 
VII, IX, and X. therefore, liver damage causing vita^ 
min k deficiency may similarly cause uncontrollable 
bleeding: 

In addition to clotting factors, plasina contains albu- 
min and globulins. All plasma proteins contribute to 
blood viscosity, bsmdtic pressure, and volume. In ad- 
dition, one type of gldbuliris are antibody molecules, 
which serve as part of the immune system. 

Plasma proteins retain fluid in the circulatory system 
by their effect on osmotic pressure. Osmotic pressure 
is a force that causes water to cross membranes from 
areas containing low particle cdhcehtratidns td areas 
containing higher particle cdhcentratidhs. Stated dif^ 
ferently, water crdsses membranes fro^rti ar^as df 
higher water cdncehtratidn- td areas of low water 
concentration due to dsmbtic pressure. If plasma pro- 
tein cdncentratidn decreases, as in liver failure, plasma 
dsmdtic pressure alsd decreases arid fluid leaves the 
blddd vessels, causing edema in the tissues. 

The average adult male has approximately 6 liters (6 
quarts) df blood in his arteries and veins. When a 
persdri suddenly loses a sigriificarit amount of blood, 
as in trauma, hypovolemic shock niay result. Hypqvo- 
leriiic ?ihdck is inadequate tissue perfusion with oxy- 
genated blddd due to lowered blood volume^ ^o^- 
erfid blddd vdlunie is detected by baroreceptors (pres- 
sure receptors). These receptors send impulses to the 
brain, which produce compensatory cjianges in the 
cafdidvkscular system through the autonomic nervous 
system. Autonomic control of blood pressure is dis- 
cussed further in Modules iii, iV, and VI. 
With a loss of 500 to 1,GG0 millimeters of blood, the 
skin becomes pale, cool, and moist, and urine dutput 
drops. The body attempts to compensate for hypdvo- 
lemia by increasing the rate and force of the heart 
contraction, and thus increasing cardiac dutput. In 
addition, vasoconstriction occurs first in the skin and 
then in internal organs to shunt blddd td the brain and 
heart. 

initially, vasoconstriction dccurs in both precapillary 
arterioles arid postcapillary venules. In addition td 
increasing peripheral resistance and thereby iricreasirig 
blood pressure, this reduces hydrostatic pressure in 
the capillaries arid allows theril to absorb fluid from 
their surroundings. Absorbed fluid iricreiEises blood 
vdluriie arid can cdmperisate for blddd losses up to 
i,000 milliliters. 

With losses abdve 1,000 tnilliliters that are not re- 
placed, lactic acid accumulates because of inadequate 
tissue dxygeriatidri. The accumulated lactic acid 
causes relaxatidri df precapillary arterioles but not 
postcapillary venules; therefore, stagnant blood col- 
lects in the tissue, further lowering Wood vdluriie and 
leading to cell death due to lack of oxygen. 



The lyriiphatic systerii cbrisists df. twd. parts: the 
lyriiph circulatory systerii arid the special lymph tis- 
sues. ITie lyriiph circulatory system cdhtairis^ lympha- 
tic capillaries, vessels, arid ducts. Lymph is a watery, 
prdtein-cdntairiirig fluid that foj-riis frdrii the fluid stir- 
rduridirig cells (the iriterstitial fluid). Lymphatic capil- 
laries are riiicroscdpic blirid-erided_ vessels that cdllect 
lymph frorii interstitial fluid. Ndtably, lymph capiilar- 
ies are the dnly structures that can absdfb prdteiri 
frorii the interstitial fluid. Therefore, if lymph flow 
ceases, prdteih accuriiulates in the tissues: This in- 
creases tissue dsmdtic pressure arid decreases plasma 
osriidtic jjressure. These two effects cause edema in 
the tissues. 



Special lymphatic capzliaries known as lacteais extend 
their blind ends into intestinal villae and absorb di- 
gested fats. Lymph in all lyriiphatic capillaries flows 
into lymphatic vessels, whiclu-empty intd a riiairi 
lymph channel, usually the thoracic duct, The thorac- 
ic duct tlien eriipties into the left subclaviari vein. The 
right lyriiphatic duct, which drains iritd the right 
upper quadrant of the body, eriipties iritd the right 
subclavian vein. 

The second part of the lyippfiaji_c_ system consists of 
special function tissu^es:^ Lymphjiodes, spleen, thymus, 
and tonsils. Lymph nodes are small bean-shaped struc- 
tures located along the course of lyriiphatic vessels. 
Lymph nodes filter lymph and ingest bacteria and 
other harmfu! substances like cancer cells and fqriri 
lymphocytes and plariia cells. Lymphatic tissue is a 
three-dimensional network of reticular fibers and_ 
cells. Occupyi;ig the meshes in varying degrees df 
density are lyniphocytes. 

The spleeri lies iri the left Upper quadrarit of the abdo- 
riieri behind this stdriiach. 31ddd vessels— the splenic 
artery arid veiri^rather thari lyniphatic vessels, supply 
the spleeri. Like the lymph nodes, the spleen destroys 
bacteria arid forms lymphocytes and plasma cejis^ in 
additidri, the spleeri destroys womout red blood cells 
arid platelets. 

The spleeri is often ruptured during abdominal 
trauma, causing hidden blood Iors. A ruptured spleen^ 
therefore, may cause hypovolemic shock. When the 
spleen is injured, it may safely be removed by a sur- 
geon bv^cause it is not a vital organ, although the long 
term effect of the absense of splenic function on the 
immune system and the body's response to infectidri is 
not well understodd.1 

The thymus lies abdye the base of the heart arid iri 
front df the great v^essels and trachea. Like dther 
special lyriiph tissues,:^ the thyriius prdduces lyriiphd- 
cytes. Hdwever, _ unlike other lyiriph tissues, the 
thyriius produces few plasriia cells. 
The tonsils form a ringl of lyriiphatic tissue ardurid the 
upper respiratory arid \ digestive tracts. T^drisils are 
found in the upper pharyrix arid pdsteridr lateral 
mouth. Tonsils dd ridt receive affererit lymphatics, but 
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dp have efTereht vessels that transport lymphpcytes 
aiid plasma cells into the lyitiph stream. In additidh to 
forming lymphocytes liiid plasma cells, the tonsils 
guard against bacterial iiifectidh of the tipper respira- 
tory and digestive tracts.; 

Lymphbcvtes produced by these special lymph tissues 
are of two kinds: T cells, or thymus-related cells, and 
B cells, or bursa-equivalent cells. T cells act. as killer 
cells, which destroy foreign cells. B cells divide to 
form plasma cells, which produce antibodies. Anti- 
bodies fprm complexes with foreign cells or proteins 
to help the body destroy them. 

Respiration 



STRUCTURE. 

Air enters the respiratory system through the nose 
iind mouth. The nose has two parts: An outer part^ 
which protrudes from the face, and the larger, inner 
part, which lies above the roof of the mouth. Each 
cavity of the inner nose is divided into three air 
passageways by three turbinates, which are bony pro- 
jections from the lateral wall. Surrounding the inner 
nose and diaining into it are fcur pairs of paranasal 
sinuses. 

The nose filters, warms, and moistens the inspired air. 
This air then passes from the nose into the nasophar- 
ynx and from there into the oropharynx, or throat. 

Both air and food pass through the oropharynx. 
• Therefore, the opening to the larynx (air passage to 
the trachea). has a hingelike lid, the epiglottis, that 
closes over it during swallowing to 'prevent aspira- 
tion. Between the base of the tongue arid the epiglot- 
tis are two depressions or valleculae, which are used 
as landmarks during endotracheal intubatidri. 

Anterior to the esdphagus, the larynx is a passageway 
to the trachea and houses the vdca| cdrds. Air passes 
from the larynx iritd the trachea arid through the light 
arid left mairisterii brdhchi. The trachea begins in the 
neck arid exterids iritd the mediastinum; the adult tra- 
chea is abdiit 1 1 ceritimieters long and 2-^2 centimeters 
in diameter. The right mairistem brdiichus is slightly 
larger arid more vertical than the left mainstem bron- 
chus; thefefdfe, aspirated materials i^ost often enter 
the right mainstem bronchus. Similarly, endotracheal 
tubes that are inserted too far tend to enter the right 
mainstem bronchus. 

Each mainstem bronchus branches into secondary 
bronchi that enter the lungs. The lungs form cones 
that extend from slightly above the clavicles to the 
diaphragm and- He against the ribs anteriorly, laterally, 
and posteriorly. The lungs are separated by the riiedi- 
astinai structures, including the heart and great ves- 
sels, 

The lungs are covered by a sriiddth, riioist epithelial 
layer, the visceral pleura. The cavities that hduse the 
lungs are likewise lined with pleura, the parietal 



pleura. A sriiall ariidiirit of pleural fliiid fills the pleu- 
ral cavity— the pdteritial space betweeri the visceral 
arid parietal pleiira. This pdteritial space may becdriie 
an actual space shdiild air, blood, or fluid enter, prd- 
diicirig prieiimdthdfax, hemdthdrax, dr pleural effu- 
sidri, respectively. Ndfmaily, the lungs touch the 
inner walls df the pleural cavities, leaving no space 
betweeri them: 



Each lurig^ is divided into Idbes served by secdridary 
brdrichj. The right lurig has three Idbes: The right 
upper lobe, the right middle Idbe^ arid the right lower 
lobe. In cdntrast, the left lung has drily twd Idbes: 
The left upper Idbe arid the left lower Idbe. 

The secdridary brdrichus servirig each Idbe divides 
iritd sriiallei- brdrichi altd these bfdnchi divide intd 
brdrichidles. The brdrichidles finally divide intd alved- 
lar diicts, which lead intd alvedlar sacs containing 
mariy alvedli. The alveolar walls contain capillaries. 
Oxygen and carbon dioxide exchange between these 
alveolar capillaries and the air in the alveolus. 
Air eriters the liirigs thrdugh a belldwslike actidri df 
the lurigs, diaphragm, arid ribs. During inspifatidn, the 
diaphragm cdritracts, becdming flattened and lowered. 
The iritercdstal muscles (between the ribs) al^o con- 
tract, enlarging both front-to-bacr: and side-to-side 
chest diameters and creating a negative pressure in 
the lungs. Air enters the lungs until the it^side and 
outside pressures are equal. The diaphragm and inter- 
costal muscles then relax, and the lungs elastically 
recoil — producing expiration. 

In the ndrmal adult, the respiratdry rate is about 18 
per minute; in infants and children the rate is higher, 
about 24 per minute. {One respiration consists of an 
inspiration and an expiration.) Respiration is carefully 
regulated. A respiratory center in the medulla regu- 
lates respiratory rate and depth and contains both an 
inspiratory center and an expiratory center. 

Normal respiratory depth is controlled by the inspira- 
tory center through the, Hering-Breuer reflex. During 
inspiration the lungs stretch, stimulating lung stretch 
receptors. These stretch receptors send inhibitory 
messages to the inspiratory center along ascending 
nerve fibers in the vagus nerve. When the lungs are 
expanded to their normal depth, messages reaching 
; the inspiratory center shut it off Expiration t;hen takes 
place passively as the inspiratory muscles relax. 

The respiratory center also carefully regulates respira- 
tory rate and depth to maintain arterial .carbon diox- 
ide pressure (PCO3) within narrow liriiits. Nbrriia! ar- 
terial PCO2 is abdut 40 riimHg (converitidrial riiillime- 
ters of mercury). Higher levels stimulate ceritral che- 
riidreceptdrs Ideated iri the medulla arid peripheral 
chemdreceptdrs located iri the adrta arid carotid 
bodies. The aortic cheriidreceptdrs are ri ear the arch 
of the aorta. The carotid bodies arc Ideated at the 
pdirit where the cdriiriidri cardtid artery brariches iritd 
iriterrial arid exterrial cardtid arteries. The respiratdry 
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center responds to increased PCOa by ihcreasirij rate 
, and depth of respiration. The respiratory center simi- 
larly increases respiratory rate_wid depth in response 
to arterial oxygen pressure (Pp2_ levels below 60 
irimHg. However^ nonhal_arterial P02 levels are from 
80 to 90 ihmHg. Therefore, the respiratory center 
exerts_ a much finer cdritrdt dver PCO2 levels than 
over P02 levels. 

Digestive System 

The digestive system includes all organs that meehani- 
cally dr chemicaily abt on ingested food to allow it to 
be absorbed and to transform it so that it can be used 
by body cells. This system consists of the mouth, 
salivary glands, esophagus, stomach, intestines, liver, 
gallbladder, and pancreas. 

Digestion begins in the mouth, which mechanically 
grinds ingested fddd into small pieces. Here also, en- 
zymes released by the salivary glands begin chemical 
breakddwn df starches (large carbohydrats mole- 
cules). The mouth consists of the Hps, cheeks, gums, 
teeth, and tongue: The roof of the mouth is formed 
by the hard palate anteriorly and the soft palate nosih- 
ridfly. 

From the rr.dur-i, food passes into the oro£harynx, or 
thrdat, a tubular stiructure about H centimeters long 
that extend? from the back of the mouth to the larynx 
arid fciiophagus. As food is swallowed, the epiglottis 
cldses over the laryngeal opening, permitting food to 
enter the esophagus but not the larynx arid trachea. 
During swallowing, respiration is inhibited. 
The muscles of the mouth, pharynx, arid upper esoph- 
agus are skeletal. As expected, ohewirig (masticatidri) 
and the initial stages of swallowirig (degluttidri) are 
voluntary. However, after food eriters the pharynx, 
subsequent riibveirierits are irivoluritary or reflex. This 
is, therefore, an exceptiori to the rule that skeletal 
iiiu':cle is under vdiuritary cdritrdl. 
The esophagus is a cblJapsible, muscular tube extend- 
ing from the inferior pharynx through the mediasti- 
nuiri to the stomach, a distance of 25 to 30 centimeter. 
Wheri liquids are swalldwed they pass through the 
esophagus by gravity. Sdlid foods, however, must be 
prbpeired ddwh the esophagus by rhythmic contrac- 
tions kiidwri as peristalsis. Most semimoist foods re- 
quire about 6 secdrids to. travel down the esophagus 
to the stdmach. 

The eritrarice to the stomach is^ protected by the car- 
diac sphiricter, a doughnut-shaped muscle that closes 
the stdmach entrance when it contracts, the cardiac 
sphiricter normally relaxes when the stomach is empty 
arid contracts when the stomach is full to preverit 
reflux of stomach contents into the esophagus.- 
The stomach is located in the upper left quadrant of 
the abdomen. Food entering the storiiach mixes with 
gastric juice, which contains acid arid digestive eri- 
zymes (mainly pepcin, r\n erizyriie that breaks down 



pfotdri). Peristaltic movements of the stomach wall 
chufri food together with the gastric juice to begin 
pfdteiri digestion; 

After the stomach mixes the food and gastric juice, 
the pyioiic or lower stomach sphincter relaxes, allow- 
ing food to e^ter the first part of theimall iritestiries, 
the duodenum. Ordinarily, gastric eriiptyirig is com- 
plete within 3 to 4 hours after food irigestibrii but 
factors such as trauriia, pairii eriibtiorial upset, dr cer- 
tain drugs may delay gastric emptyirig for long peri- 
ods. 

The duodenum is a U-shaped retrbperitdrieal structure 
much of which is located to the right of the the first 
through fourth luiribar vertebrae (Ll-L_45. In the du- 
odenum, the partially digested food is further broken 
down by erizymes secreted from the pancreas, which 
also secretes bicarbbriate iritb the dudderiurii td rieu- 
tralize acid from the stomach. 

The pancreas i§ Ipcated.retrdjperitdrieally, td the right 
of trie midline, its head riestled withiri the curve 
roriried by the duoderiurii, arid its body arid tell ex- 
tcridirig to thejefl. Iri additidri td secreting digestive 
erizymes arid bicafbdriate iritd the duodenum, the pan- 
creas secretes the hdnridries irisulin and glucagon intjj 
the blbddstrearii. Irisuliri Idwers blood glucose^ by in- 
creasing glucose trarispdrt to the cells. Pei*sons who 
are diabetic have Idw insulin lei^ls OTd, therefore, 
have difTicullv regulating their blood glucose levels. 
Glucagdri acts as an anti-insulin hormone by increas- 
ing biddd glucose. 

Fddd iri the duodenum is^also Joi^e^^y B^^* which is 
produced by the liver and stored in the gallbladder^ 
The liver is located in the right upper quadrant bf the 
abdomen. Part of the left lobe of the livgr extends 
across the midline to the left upper quadrant. The 
gallbladder is a small organ that stores bile. It is 
locked behind the liver arid extends slightly belbw the 
infenor margin of the liver. In additibri tb_ fonriirig 
bile, the liver irietabbliz^ carbohydrates, fats, arid 
proteins; detoxifies harriiful cheniicals; arid syrithesizes 
plasma prbteiris iricludirig clottirig factors. 

Peristaltic iribveirierits of the dudderiurii rilix the food 
vC'ith digestive erizyriies, bile, arid bicarbdriate arid 
propel the rr^tXture iritb the iribre distal parts of the 
sriiall iritestiiieJ the jejuriurii arid ileuril. As food pa^es 
through tJiC 'Siriall iritestsrie, ariiirid acids, simple 
sugars, and fat riidlec riles are absdrbed through the 
iritestiri^ walls into the blddd and lytnph. Amino' 
acids are breakdown products of" protejns;^ simgfe 
sugars^ result frdrir breakdown of starches and x?om- 
pburid sugars. y 
The/ iririer surface df the small intestine is f^ed into 
circular folds td increase surface aira auii^therefore^ 
aid absdrptidri. Surface area is further/increased by 
/he fdldirig df the intestind epitheli^dayer into villi^ 
l^The epithelial cells in each vallus^/in addition^ have 
microscopic fingerlike nonmovm^ projections From 
their absorptive surfaces— the microvilli. As an addi- 
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>tional aid to absorption, the epithelial layer of the ^1^5 surrounded by a Bowman's capsule and renal 

sitiaii intestine is a single cell thick: _ tubiile. A sidmeruitis is a cluster of capillaries Jljat is 

Each intestinal villus contains cajjillaries and a lacteal, fed by an afferent arterioie and that drams^rfto aji 

The capillaries absorb amino acids, simple sugars, aad efTererit arterioie. Rciml tubules joip togetjie^^/^^ 

small fat molecules. Larger fat md cbiiectirig tubuici}, which collect brine for excretion 

by the lacteals, which are lymphatic capillaries. Food through the ureters: ^. 

molecules pick^ up by ^he intestinal capillaries are myecuiS filti out of the glomerular 

transported to p ]iver through^ portal vein to be ^^^^^ whiclTare extremely permeable. Apprdxi- 
rurther metabdlized by the hver. Fat molecules^pic^^^ HS^iters of glomerular filtrate are fdfmed . 

up by the lacteals are tnirispdr ted into the thoracic -^^^ ^ ^nd enter the renal tubules. In the renal /' 

duct arid fidm there iritd the left subclavian vein. ^^buj^most of'this filtrate is reabsorbed. The renal'' 

Uriabsdrbed materials cdritinue into the large intestine tirtmle reabsorbs water, sodium, chldride, bicarbonate, 

dr cdldri, where water is absorbed. The large intestine ^ucdse, arid arilirid acids. The ferial tubular cells also 
cdrisists df the fdlldvvi rig parts: The cecum^ ^PP^D^^?» y'^secrete siibstarices frdrii the blood iritd the tubule, 
asceridirig cdldri, transverse colon, descending coion^ Substances secreted iriclude potassium, hydrogen ions, 

arid sigmoid colon. The cecum is a blind podch loc^?- arid sdirie drugs. 

ed in the' right lower quadrant below the junction of ^ . - 

the ileuiii and\he colon; The cecum ends in /long Urea diffuses into the medullary capillanes surround- 

narrow/tube, thL^endix. / ing the tubules. By a special countercurrent mecha- 

_ _K_V --/ * nism, the urea m the medulla allows urine concentra- 

^ The a<5cending colonj^xtends upwards fro^ ^^^^ Goncentration of urine by the medulla enables 

' tipH of the ileum and the cecum to ^j^^ g^gy excrete its waste products in a sriiall , 

Postferior to the lowerlright margin of the liver, the volume of water, thereby conserving water. 

"ascending colon turns tto the left^nd becomes the __ 

transverse colon. Whenlthe tran^erse colon reaches The twd kidneys produce 1 to l-Va liters of urine 
the lower border of thd Spleep^ln the far:" left upper daily. This uririe is highly coneemr^ted.-^i^ampie^ 
quadrant Aof the abdoiiien./it turns inferiorly to the kidneys may concentrate urea over a Ini^^^^ 
become the descending 49fi^n. The descending colon and the total concentration of dissolved molecule^ 
then descends to the pelvis, where it becomes the the urine may be fivefold higher than in the plasma, 
sigmoid colon. The sigmoid colon next curves tdward Reabsbrption and secretion of all molecules by the 
the midline and enters the rectum at the third sacral kidneys is carefully controlled to maintain blood 
vertebra (S3). \ . levels within narrow limits. Two hormones that con- 
Material from the sigmoid colon eriters the rectum tro^ urine composition to maintain constant body 
and is then excreted through ari exterrialdperiirig, the composition are ADH (antidiuretic hormone)^ and al- 
anus, as feces. Passage through the arial ckrial is cdri- dosterone. The ADH is secreted by the posterior pitq- 
trolled by internal and external arial sphirict^fs. itary when plasma osmotic pressure increases; it ^ 

„ . .... , J* , „\ • . causes the kidneys to conserve water. Alddsierdne is 

Normally, bacteria inhabit the distal smalll iniestine p^^^^^^^ ^^ -^ tHe plasma 

and the colon. These bacteria ferment residual pro- volume/or blood pressure de- 

teins and carbohydrates to produce the abds and Aldosterone increases sodium uptake and pb- v 

gases that give feces their characteristic odor. ^^^^ excretion by the kidney tubules. Increased ' 

^ sodium reabsdrptiori dii^ctly affects the tubiile, lead- 

Ufihafy Systern ^ ~ ing to water reteritidri._ This theri leads td ADH secre- 

^, . ^ ^ " tidn and additidnal water reteritidri. 

The urinary systevn produces and. excretes urine, a __ 

fluid containing body waste prodSxns. This system If the kidneys are dariiaged dr dtherwise unable to 

includes the kidneys, ureters, bladder, and urethra. Turictidri, waste prdducts are rid Idriger effectively re- 

The following functions of the urinary system careful-. moved from the bldddstrearii but instead accumulate, 

ly regulate body fluid compositions: V sometimes to tdxic levels. Adequate kidriey furiction is 

_ . _ _ , V w^^A critically dependent dri the blddd fldw td the kidneys; 

• Elimination of toxic substances and Waste prod- * • * * r -c- /^u^v.'*v l-^h^^, 

— .1: u J \ therefore, in states of poor perfusion (shoo*:), kidney 

ucts from the body. \ ^ : . _ . . , . 

\ function may be seriously impaired. 

. Salt and water balance. collecting tubules empties Jnto the 

• Acid-base balance. ureters, which are tubes leading to the bladder. The 
The kidneys are paired organs lying in th^ retrdperi: uririary bladder, in turn, empties to the outside of the 
toneum at about the level of the 12th Hthdracic td 2d bddy through another excretory passage, the urethra, 
lumbar vertebra-fTl-UL2). :E^ch kidney has ari duter Iri the male, the urethra passes through the penis; in 
layer, the cortex, and an. iriner layer, the riiedulla; arid the female it opens in front of the vagina. The op^^^^ 
contains about 1-VS _miliidri riephrdris. The riephfdri, ing of the urethra to the exterior is called the urinary 
the furictibhal unit of the kidriey, consists of a glo^ meatus. , 
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As urine is cbriUnuously excreted . by the kidneys, it 
accumulates in the bladder until abbiit 300 milliliters 
collects. This distends the bladder and stimulates sen- 
sory receptors in the bladder wall, producing a desire 
to urinate. Under appropriate circumstances, the brain 
sends signals to motor nerves in the bladder, causing 
relaxation of bladder sphincters and bladder wall con- 
tractidh. As a result, urine is discharged through the 
urethra in a process known as urination or micturi- 
tion. 

The Reproductive System 

The reproductive system includes all brgans necessary 
for the creation of new members of the species and 
for the prbductibri of male or female hormonesp In the 
male, the reproductive system consists of the testes^ a 
dtict system, accessory glands including the seminal 
vesicle and the prostate, and the penis. 

The testes are the primary organs of reproduction in 
the male and lie outside the body cavity in a sac 
called the scrotum. The testes perform t>yo majo.r 
functions: Production of sperm in the seminiferous 
tubules and secretion of hormones by the interstitial 
cells. , 
The main hormone produced by the intersjtitial c^lls 
in the testes is testosterone, which stimulates^ protein • 
synthesis and produces secondary male sexual charac- 
^teristics. _Stimulat|on of protein synthesis' promotes 
skeletal muscle and bone growth. Secondary sexual 
characteristics promoted by testbsterbne include dee- 
pened voice, broadened shoulders, enlarged muscles, 
and a male hair distribution pattern. ' 
The accessory glands of the male reproductive system 
are the seminal vesicles and the prostate gland.. Semi- 
nal vesicles secrete a viscous fluid that vC on tains nutri- 
ents needed for sperm metabolism. The pfdst^te gland 
secretes a thin alkaline fluid that prdtects the sperm 
from acid p iesent in the male urethral arid female 
vagina. Sperin from the testes, viscous fluid from^ 
seminal vesicles, and alkaline fluid frorn[the prostate 
gland all enter a common duct System that leads _to 
the penile urethra. | ^ 

During sexual iritercourse, the penis, ifhfough which 
the penile urethra passes, becomes engorged with 
blood to form a rigid erect copulatoiiy organ. This 
occurs because the penis is composed of specialized 
cavernous tissue containing spaces.^ During sexual ex- 
citement, arteries supplying these spaces reflexly 
dilate, filling the spaces with blood. 
During ejaculation, seminal fluid containing sperm is 
ejected ^from the penile urethra. Cdntractidhs of the 
seminal vesicles and prostate gland during ejaculation 
help eject the seminal fluid. Special mechanisms pre- 
vent urine from passing through the penile urethra 
during intercourse. 

T^ie female reproductive systerh includes the ovaries, 
feHopiari- tubes, uterus; vagina,. exterrir.U genitalia, and 



breasts. In addition to producing reprbductive cells 
and female hormones,; the female alsb nourishes the 
fetus during pregnancy, in the uterus arid riburishe^ the 
baby after pregnancy (hrough rriilk prbductibri in^the 
breasts. In addition, tbe feriiale reprbductive systeiih 
delivers the baby frbriilthe uterus iri a prbcess kridwri 
as labor and delivery. \ j 

The ovaries, which lie in the lateral pelvis, are func- 
tibrially sirriilar to the testes. Thus,' the ovaries pro- 
duce the reproductive »ells, the ova or eggs, and 
estrdgeh and progesterone, the female ^ hormones. 
Hdwever, unlike the tesies, which produce about 100 
million sperm per millilitler of semen, the ovaries pro- 
duce only one ovum eacfi month. y 

Each mature ovum is released frdni the ovary iritbythe 
fallopiari tubes, through which the ovum travels tb 
the uterus. Fertilization (uhidh df the bvum with a/ 
sperm cell) usually takes place during the bvuri^ 
journey from the ovary td the uterus; therefbre,\£;?^g- 
nancy usually begins in the falldpiari tube. 
The fallopiari tubes are nbt directly attached to the 
ovaries, but bpeh intb the peritoneal cavity.. This is 
sighificarit because it allbws infection b£ the femaje 
genital tract tb ascend the tubes to the peritoneal 
cavity. In rare instances, it also allows pregnancy to 
occur in the abdominal cavity, rather than in the 
fiterus. Tb help ensure that the ovum enters the fallo- 
piari tube arid riot the peritoneal cavity, the end of the 
tube IS fuririel shaped and fringed. From the fallopian 
tube, the ovum enters the uterus^ a hollow muscular 
pelvic organ. The uterus, which is shaped like an 
inverted pear, is about 3 inches by 2 inches by 1 irich 
in the nunpregnancy state. During pregnancy, the 
smooth muscle cells of the urcrus Increas^ tenfold in 
length and many tiriies in thickness. The uterus has 
two main parts: A body and a cervix, dr neck, which 
extends into the vagina. 

Each monih before ovulatidri (release bf ari ovum 
from the ovSry), the uterus prepares a>pecial liriing 
to nourish and cushidh the pdteritial eriibryd. If fertil- 
ization occurs^ the fertilized egg implarits iri this spe- 
cial limng. If fertilizatidri ddes ribt Occur, this lining is 
cast off duririg meriftruatibri. Meristrual flow usually 
lasts about 5 days. Arits cbrripletidri the »-terus begins 
td develdp a new liriirig iri ariticipation of the arrival 
of pother egg frbrii the ovary; thus, the cycle begins 
again. 

The uterine cervix contains a narrow inner passage to 
the vagiria. The vagina is a distensible canal leading to 
the external genitalia. It receives the male penis 
duririg iritercourse and serves as a birth canal during 
delivery. ' 

Female external genitalia include the vulva and clito- 
ris. In addition to internal reproductive drgans "ariii 
external genitali^, the female reproductive system in- 
cludes the breasts, which are located on the ariteridr 
chest wall. Breasts contain specialized secretdry 



glands that produce milk to hbuirish the infant after 
delivery.. 

Endocrine System 

Body activities are controlled in two ways: (1) 
through electrical impulses conducted by the nervous 
system and (2) through chemical hormdhes secreted 
by endocrine glands and carried to target organs by 
the blood. Endocrine glands include the pituitary, 
thyroid, parathyroid^ and adrenal glands; the pancre- 
as; the testes; and the ovaries. 

The pituitary gland, located near the base of the 
brain, actually cbhtairis two endocrine glands: The 
antefior and posterior pituitary glands. The anterior 
pituitary gland is the master gland of the^^o^iy.^^ 
regulates the functiv' '5f most other ^ndocrine glapd^^ 
Five hormones seci^.ed by this gland regulate other 
ehddcrihe organs: Thyroid-stimulating hormone . 
(TSH), adrenocorticotropic hormone (AGTH), foUi- 
cle-stimurating hormone (FSl5» Joteimzing hbrmbne 
(LH), and melanocyte-stimulating hormone (MSI^. In 
addition, the anterior pituitary secretes two other hor- 
mones: Growth hormone and prolactin. 
The hbrihohes TSH, ACTH, FSH, LH, and MSH act 
oh target organs to regulate their function: TSH in- 
creases secretion of thyroxine and triiodothyronijie by 
the thyroid gland, ACTH stimulates the adrenal 
cortex to secrete glucocorticoids, and FSH promotes 
the development of ova and synthesis of estrogen in 
the female ovary. In the male, FSH^promotes semini- 
fefdus tubule development and sperm production. 

In the female, tH produces ovulation. In the male, 
LH is called interstitial cell stimulating hbrmohe. 
(leSH) and stimulates testosterone synthesis. The 
final regulatory hormone produced by the anterior 
pituitary, MSH, produces increased skin pigmehtatipn 
by stimulating pigment-producing cells in the skin. 
Two additional hormones prodifced by the ahte/idr 
pituitary, growth hbrmpne and prolactin, act directly, 
on the tissues. Growth honhohe increases prdteiii syn- 
thesis needed for tissue growth and repair. It also 
prbmbtes fat breakdown arid increases blddd glucose 
levels — ah ahti-ihsuhh effect. 

Prolactin acts dh the female breast during and after 
pregnancy. Diirihg pregnancy, prolactin promotes 
breast develdpmerit. After delivery, prolactin acts on 
.the breast td initiate milk secretion: ^ - 
The pdsteridr pituitary is likewise an endocrine gland. 
This gland secretes ADH and oxytocin^ The ADH 
acts dri the kidney tubles to increase water reabsorp- 
tidri, thus producing a more concentrated urine and 
conserving water. Oxytocin stimulates uterine con- 
tractidns during labor and delivery and stimulates 
milk ejection from the breast. 

The thyroid gland is located in the neck, anterior to 
the trachea and just below the larynx. The thyroid 
gland secretes thyroid hormones and calcitonin. The 
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thyroid hormones, thyroxine and triiodothyronine, in- 
crease the body's metabolic rate: Calcitonin decreases 
serym calcium levels: 

The parathyroid glands are four small glands located 
on the posterior surface_bf the thyroid, which secrete 
parathormone. Parathormone increases serum calcium 
levels, opposing calcitbnin, and increases pbtassiiim 
excretion by the kidneys. 

The adrenal glands sit bn top of the_ kidneys. Like the 
pituitary gland, each adrenal gland fuhctiphs as a sep- 
arate endbcrine gland. The two functional diyisidiis df 
the adrenal gland are tHe adrehal cortex arid the ad- 
renal medulla. TTie adrenal cortex secretes glucdcdrti^ 
cbids, riiirierarcorticdids, arid sriiall ariidiirits df sex 
hbrriiones. Glucocorticoids include cdrtisdl (alsd 
khbwh as hydrdcdrtisdrie) arid cdrticdsterdrie. These 
glucbcbrticbids prbriidte ridrriial prdtein, carbdh y- 
drate, and fat riietabplisrii. Duririg stress, glucoconi-^ 
cbids decrease lyriiphcx:yte riiiriibers, decrease anti- 
body prpductidri, arid decrease prdductidri of fibrob- 
lasts, which are cells rieeded for wound healing. High 
glucdcdrticdid levels promote prdtein and fat bj-eak- 
dowri, iricrease sefUm gliicose levels, and thus coun- 
teract the effect df insulin. 

In addition tb pirbducing glucbcbrticbids^ the adrerial 
cortex produces mirieralcbrticbids^Kshiefly alddster- 
one. Aldosterbne is produced in respdrise td low 
serum sodium or. low bipod pressure arid causes the 
kidneys tb reabsorb sodiiirii arid excrete potassium. 

The adrenal meduHa jirdduces epinephrine and nore- 
pinephrine^ the "fight dr flight" hormones. This 
gland, therefdre, furictidris as part of the autonomic 
nervdus systerii; its efTects will be discussed in greater 
detail iri Mddule IV. 

The fifth eriddcfirie organ, the pancreas, is located 
retrdperitdrieaiiy adjacent to the duodenum on the 
right arid extending to the spleen on the left. The 
pancreas isecretes insulin, which decreases serum glu- 
cdse by incressing^lucose transport into cells. Insulin 
also increases celli|iar uptake of amino acids and fatty 
acids (breakdown/ products of fats). A second hor- 
mone secreted by the pancreas, glucagbii.. bpfibses 
insulin action by pcreasing blood glucbse. It does this 
by increasing liver glycogen (a large stbrage forrii of. 
glucose) breakdown. Thus, glucagbn is a third ahti- 
insulin hormone (the bther twb are growth hdriridrie 
and gittcocorticpid). 

Two othiT pairs bf endocrine glands are tl?e testes 
and bvaries. Ws mentioned earlier, the testes secrete 
testbsterbne aiid the ovaries secrete estrdgeri arid prd- 
gesterbrie. Testbsterorie prdriidtes prdtein synthesis 
and, therefork growth. Testdsterdrie also develops 
and riiairitairis riiale secdridary sexual characteristics— 
a deepened, vdice, brdaderied j|hdulders, enlarged mus^ 
cles^ arid the riiale hair-distributidri pattern which in- 
"cludes the bfeard, recedirig hairline at the temples, and 
a pubic hair distribution that is triangular with the 
apex upward. 




pregnancy. Sodium and water retention by the kid- covering each hemisphere is a 2- to 4- millimetCT^^ 
neys and protein synthesis are similarly promoted by ,ayer of gray matter, the cerebral cortex. The cell 
.estrogen. Like estrogen, progesterone aids monthly bcidies making upjhe cerebral cortex form functional 
development of the inner uterine lining and. caiises groups. The motor cortex, for example, occupies the 
sodium and water retention; Unlike estrbgeh, hdweV^ ^^^^5^ posterior area of the froivtal lobe; the general 
er progesterbhe increases protein breakdown. Prbges- sensory cortex is located directly behind the motor 
terone also acts on the female breast to promote se cortex, in the most anterior area of the pafieta^ obe; 
cretory'cell development. and the visual cortex is located in the occipital lobe; 
Female secondary sexual characteristics develop The location of damage to the cortex can be^deter- 
LTlv due to estrogen and progesterone and partly mined from the resulting loss of function; For in- 
because Tes osterone is absent. These characteristics stance, blindness results when the occipital cortex « 
Sude nSow shoulders, broad hips, a hp-pitched. damaged, since this area cdnt^ins the visual functions, 
voice, and female hair-distribution pattern. Women ^ second major area of the brain, the cerebellum, is 
have less body hair than men, but more scalp hair. In located in the posterior inferior brain, below the oc- 
addition, female pubic hair grows in a flat-topped lobe of the cerebrum. Like the cerebrum, the 
distribution. • cerebellum has-an outer ^dftex containing nerve cell 
Control of body functions by the endocrine glands is bodies. The cerebellum Cdordinates muscle activity 
carefully regulated. The anterior pituitary produces and maintains posture and equihbnum. 
hormones that regulate endocrine jarget organs. Con- ^j^^ third mjydr area of the brain J^ff the brainstem, 
versely, hormdhes prdduced by the target endocrine ^^j^^ Ideated below the cerebrum and behind the 
glands feed back dnthe hypothalamus, an area of the cerebellum. The brainstem includes the diencejjhalon, 
brain located abdve the pituitary. In response td the midbrain, pdns, and medulla; The diencephalon lies 
hormone levels that it senses, the hypothalamus ad- ^^^^^ ^.g^jgr of the cerebrum and above the mid- 
justs its Output Of hormone-releasing factors, which it ^^^^^ includes the thalamus and, hypothalamus, 
soids to the anterior pituitary. These hormOhe^releaS- ^ijabrain is a short segment below the diencepha- 
ing factors regulate anterior pituitary release Of regu- j^^^ -^^ ^^^^^^ pon^^The pons is a large, Oblong- 
latory hOrmOnes TSH, ACTM, FSH, LH, ahd ^MSH; ^^^^^^ below the midbrain, in front Of the cere- 
Thus, hormone production is finely cOhtrolled to bgHum and.above the medulla. The medulla is a 2-%-j 
.maintain homeostasis; centimeter segment- th^t joins the brainstem to the^ 
. spinal cord; ' 

Nervous System . 

' »u» K„H«'c maiicT The brain has eight iiiajOr functions; ; 

The nervous system functions as the body s master - . » fi.„u, 

control system, continually gathering information . Sensation. The brain receives sensory input from 

about the internal and external environment and re- all sense Organs, including the eyes^ ears, no$e. 

lavine appropriate directions to the muscles and and .taste bm and from ail receptors for pain^ 

elands The iiervous system is divided structurally pressure, and temperature; This sensory input is 

into tNVO parts: The central nervous system (CNS), then interpreted by the cerebral cortex. _ 

including the brain and spinal cord, and the peripheral - Voluntary movement. The cerebral cortex directs 

nervdus system, containing the sensory (afferent) and ^-j-^^ voluntary movement by coordinating 

motor (efferent) nerves; muscle actions and maintaining posture and equi- 

The motor division of the peripheral nervous system librium. 

can be functionally subdivided intd a voluntary ner- - j^g^tal functions. Mental functiohs fflclude 
vdus system and an iuvolunlary, dr autdnomic, ner- memory, foresight, personality, speech, and intel- 
vOus system; Voluntary mdtdr nerves xipnervate ligence, and are functions of the cerebral cdrtex. 
(supply) most skeletal muscles; '"''^^J^'^^ , Emotions. Happiness, sadness, rage^arid other 
nervate smooth muscle, cardiac muscle; and glands. ^-^o thalamur(a subdivi- 
The brain directs the rest Of the nervous system; It is ^^^^ ^ diencephalon) and the cerebral cortejt. 
divided into three major areas: The cerebrum, cere- _ autonomic fimcHbns. The hypothalsr 
belium,.ebrainstem^The cej^n^^ ^ ^^"SSS^^J^ the die^ceplSon) di^ 
both contain gray and white matter Sets the autonomic nervous system, which inner- 
matter Jayer, or cortex^ ccn,^ of ^ervec^^ SS^S^le, cardiac L^le, and glands. 

the white matter contains myelinatea nerve npcr:>. « ^ , , / 

r it u wA • rhntrni of endocrine functibn. The hypothalamus 

The cerebrum is the uppermost ar^ of the brain and ^n^rt o^end^i^e^_ ^ ^t-^ 

IS divided into two hemispheres by a deep medial triggers anterior puuiuiry ^ 

-19 ■ ^ . . 
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lates the hormon' production bf target endocrine 
glands. 

• Consciousness. The reticular activating system, 
which originates in the bramstem and travels to 
the cerebral cortex, maintains wakefulness. Inju- 
ries or drugs that aflect the reticular activating 
system produce uh consciousness. 

• Control of vegetative fiihctiohs. The medulla, 
which is part of the brainstem, controls respira- 
tion, hear! rate, and blood pressure. Therefore, 
injury to the medulla can produce cardiorespira- 
tory arrest. 

The brajn occupies the entire space within the skiill 
and is enclosed by three meitlbrahes, or mehihges. 
The innermost membrane, the pia itiater, is a thin, 
highly vascular membrane adjacent to the brain tissue. 
Outside the pia mater is a delicate layer called the 
arachnoid membrane, which in turn is wrapped by the 
tough, outermost layer, the dura mater. The pdtent?al 
space between the dura and the arachnoid membranes 
is called the subdural space; It can accumulate blopdj 
after head trauma, thus forming a subdural hematoma. 

Bathing the brain and spinal cord is a clear, colorless 
fluid-Tthe cerebrospinal fluid (CSF). CSF flows in the 
subarachnoid space and is produced in the ventricles, 
the fluid-filled spaces within the brain. From the ven- 
tricles, the CSF travels to the subarachnoid space, , 
where it is absorbed into the cerebral veins. This fluid 
cushion protects the brain and spinal cord from me- 
chanical injury and supplies nutrients. 

The second part of the CNS, the spinal cord, lies 
within the vertebral caiia<. Unlike the cerebrum and 
cerebelltim, -he spinal cord has a gray matter core 
surrounded by white njatter. The gray matter contains 
the reflex centers and cell bodies of nerve fibers in 
long ascending \ and 'der.cehdihg tracts. The white 
matter cohtaihs long ascehdi'^g (afferent) and descend- 
ing (effereht) riervt^ tracts iha^ connect the brain with 
the peripheral nerves. The spihai cord roc 
extend to the bottom of the. vertebral can:d. but encs 
at the lower edge dr.thj T. lumbar Veiiedfa (LI). 
The mehihges surrouW* f the sninal cord extend 
idwef, alldwihg lunibaV f nocture below the spinal 
cord to obtain CSF. The\proxiv. of the spin?il cord 
to the bony wails of the vertebra. . 'pecially in the 
cervical arid iho» :^cic regidris, riiake it part iuularly , 
vulnerable to irijUfy. Damage to the cord ih this area 
is almdst irreversible. 

The spihal cdrd has Iwd fuhctidhs: 

• It conducts afferent impulses from the periphcraJ 
. sensory nerves to the brain and efTerent impulses 

from the brain to the peripheral motor nerves. 

• It acts as a reflex center, where incoming sensor^' 
fibers synapse with outg<Sing motor neurons* 
These synapses may be rMrect or involve inter- 
neurbns, which connect tiie sensory and motoi 
neurons. If intemeuron» are /nvbJvcd, they may 
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travd up or jlown the spinal cord to connect^ 
motor and sensory nerves at different levels of 
the cord, producing intersegmental reilexes; 
Since reflexes take place within the cord without 
sending information to the cerebral cortex for 
interpretation, reflex action is more rapid than 
voluntary movement. The response to the stimu- 
lus is always the same, however, sinCie it is deter- 
mined by the reflex arc structure. Reflexes are 
purposeful (as illustrated by the reflex withdrawal 
of your hand wher you accidentally touch a hot 
stove). 

Since the sp^ lal cord contains ascendjng and descend- 
ing tracts, spinal cord injury affects the function of^l 
nerves below the inj^^ry- A" injury ^9 the ItoJ^^ 
spine causes paralysis and loss of sensation in the legs; 
an injury to the cervical cord causes paralysis and loss 
of sensation in the arms as well as in the legs. 

TiiQ peripheral nervous system includes 12 pairs of 
cranial nerves and 3i pairs of spinal nerves, ^ranial 
and spinal nerves contain afferent (sensory)- and effer- 
ent (motor) fibers. Motor nerves are further divided 
into voluntary and involuntary, or autonomic, nerves. 

Twelve pairs of cranial nerves leave the brain and 
cranial cavity through small holes in the sknll. AfTer- 
ent fibers in these nerves transmit, vis k n, hearing, 
taste, smelU arid facial sensation. EfTererit fibers cori- 
trol the eye muscles, the riiuscles irivolved in chewirig 
arid sw i' lowing, arid the sriiooth riiuscle of thoracic 
and abdcfrriirial regidhs. 

Thirty-one pairs of spinal nerves exit from the spinal 
cord at.the intervertebral openings. These nerves are 
named and numbered according to the adjacent verte- 
bra: There are 1 coccygeal, 5 sacral, 5 lumbar, 12 
thoracic, and B cervical spinal nerves. The spinal cord 
ends at the lower edge of the first lumbar vertebra 
(Liy For this reason, lumbar, sacral, and coccygeal 
nerves travel from the spinal cord through the verte- 
bral canal to their intervertebral openings, fojrnurig 
the Cauda equiria. The spihal nerves t ontavx «nercnf 
arid eflererit fibers to parts of ^hz bcdy riot *;»jnplicd 
by the crariial rierves. 

The autonomic nervous systerii, a division of the pe- 
ripheral motor ri^jrv es, iricludes both crariial ' spihal 
siervn?. The autondhiic system is subdivided structur- 
ally "iid fuhctiohally ihtd tije pa sympathetic and 
sympathc'dc hervdus systems. 7Tle j>:nasyi;l pathetic di- 
visidn arises frdm the cra;dal arid rucral nerves; the 
sympHiliiRiir .itvision arises from thorscic ind lumbar 
nci ves. Df th innervast; i^mootli muscle, cardiac 
musclCv and glands. The parasysnpathetic system, 
howevsr, controls vegetative ftinctions such as diges- 
tion ?5?3d resting heart rate. Hffects of the parasympa- 
thetic stimulation are specific. 

In contrast, activatijr of the sympathetic nervous 
system dirring stress starts a widespread "fight or 
flight** response, resulting in increased heart rate^ in- 



creased biddd pressure, bronchial dilation, and de- on the way in which these procedures are performi?d. 
creased intestinal motility. Patient assessment must be unhurried and systematic; 

. ii r ii: " ^ ^ a hasty, shotcun ;apprbach always leads to binissibiis. 

Many organs are innervated by both the parasympa- . ^^^^y* ^'^^^^ ^ j v;^,>^w, «ii>i ^^i- 

, , -.- - {— c„r.u Therefore, you must learn to take a history and per- 

thetic and the sympathe .c nervous systems. Such ^ phyial examination in a specific order so Uiat 

thorough and carerul regu ation .s needed to main tain information is missVd. The depth and 

homeostasis. Smce the autonomic nervou. system^ ^ ^°^^^P J"^^^^^^ the questions 

important in the regulation of internal organs and , , * >,.-, «a»ii.rt»«c 

blood vessels and because many drugs mimic its ef- - ask«i^are modified by the urgency of the patients 
fects, it will be discussed further in Module IV. for medical care to begm. 

/_ For teaching purposes, the method for obtaining a 

Unit 3- "Patient Assessment history win be presented nrst, followed By Se- 

/ method for physical examination. In the field^ ^"^^^A^" 
You, the paramedic, must function ^s the eyes, ears, ^^^^^ dictated by the circumstances. 

_ahd hands of the physician, since th^ medical director / _ _ — — _ 

can neither see, hear, nor feel patie^s in the field. To Urgent treatmertt may be required before you can 

make appropriate decisions abou/ patie'nt care, the stop to ask questions or perfonn a thorough examma- 

physician will depend totally on uiformation you pro- tidn, as in the case of a patient with obstracted 

vide, based solely on your questi^s and observations. airway. You may find it expedient to take a history 

You are responsible for helpin/the physician obtain while carrying out the physical exmnination. (Gert^^^^ 

an accurate picture of the patient and the patient'i ly communication with the patient should not Japse 

symptoms. You are the physician's eyes and ears, during the physicai exam.) Circumstances wiU ^ 

gathering information, and ;the physician's hands, when to interview, when to conduct a physicm exam^ 

treating th^ patient. Obtaining a patient history, per- nation, and when to provide treatment.^ Judgment is 

forming a phySc examination, and communicating required Jo make such decisions, and only experience 

the collected information tp^ the medical director are wjll enable you to select tne most appropnate ap- 
skills that iyon must nia^ter to perform effectively. ^ proach in' a given situation. 

As you develop history-taking skills, renieirber that a 
haphazard presentation or one containing unnecessary 
information will no^ Be helpful to- ihe-medfeal staff at 
the other end of tf^ radio. Your initial radio commu- 
nication should cc^itain all the headed ihformatibh in 
no more than SO/words and take Iqss than a minute to 
Be transmitted. To accomplish thisi memorize a stand- 
ard presentation form— the one shpwh in "Presenting 
Medical Information" is a workable example— and Use 
it every t^me you transmit informatibh. And after 
delivering your patient to the hospital and into the 
hands of the emergency department'!^ personnel, listen 
to the tape of the riih. YdU may piripoint something 
that will help you improve your' presentation. 

The sectidri that follows will help yO^u develop the 
iibeded skills. \ 



Taking a History 



Overall Approach 

In the field, j history-taking and physical examination 
have the follbwihg purposes: \^ 

* To win the patient's confidence and thereby re- 
lieve sbfT^e of the anxiety due to discomfort. 

• To raiiidly identify the patient's proBle^^s) and 
establish 1 which problem(s) require in^mediate 
care in the field. 



• To obtain I information abou^ the patient th^t may 

not be readily av^ailable later in the hbspitali (e.g., . 

observations about the environment in which the 

patient was found). \ 

-\ i - - - - . - 

The, ihfbrmatib^ a Jparamedic gains through hjstpry- 

takirig and physical examination wil? depend largely ; 



Htstbry-takirig begins as sbbh as you see the patient; 
before asking a single question, take measure of the 
patient's erivirbhmeht. If the patient is at home^ what 
is its appearance? Is it clean and well maintained? Are 
there fcbttles bf medication, nearby that might give a 
cliie tb the patient's underlying illnesses? empty 
bottles or glasses give evidence of alcohol consump- 
tion? And if the patient is a victim of trauma, in what 
position was the patient found? Does the placement of 
the patient and any oBjects at the scene give a clue tb 
the mechanisms of injury? Take note of certain char- 
actferistics of the patient — posture, dress, facial expres- 
sion, and attitude, is the patient in pain or discbmfort? 
Is the patient frightened? 

History-taking may involve the patient, the patient's 
family, and Bystanders. In general, if the patient is 
aBle to communicate, it^ best to question him br her 
rather than the others. The patient is thus reassured 
that he or sha is the center bf medical interest arid 
still retains sbriie cbhtrol bver the~Jiluatibh. If you 
need to question others, do sb brie at a timer it is 
difficult to derive a clear idea bf what is going on 
frbrii a chorus of voices. On some occasions, h is 
advisable to have a partner question a family member 
in another room while you interview the patient, es- 
pecially if there are conflicting reports from the two 
sources. ^ 
Unlike interviewing in the hospital^ where questioning 
can Be lengthy and open-ended, interviewing in the 
field under emergency circumstances usually requires 
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a more direct approach. Do not suggest answers to 
the p^ient; allow the patient to answer in his or .her 
own wb^s. Thus the patient should be asked ** When 
does :he ]p»ain come on?" and iibt **Ddes the pain 
come on afi^r exertion?" Avoid asking questions that 
can be answered with a yes or no. To obtain pinpoint 
responses, you may provide the patient with alterna- 
tives. For example: "Does the pain stay in one place 
or does it move around?" 

If the patient is being questioned during the adminis- 
tration of the physical examihatibh, it is important 
that you ask questions about a given body area or 
organ system before examining it. If the first question 
about a given organ or system is asked during or after - 
its examiriatiori, the patient may take this to mean that 
a significant abnormality has been found, and such an 
aisumptibh creates anxiety. 

When taking a history, the paramedic first ^needs to 
bbtiiih the patient's chief complaint — the problem that 
prd tipted the call for help. Often, it will be obvious. 
Ta'ce, for example, the man who lies bleeding in the 
street after being struck by an automobile. In this 
case, the chief complaint, js "struck by automobile." 
But even in this instance, despite the seemingly clear- 
cut circumstances, it is useful to determine what is 
bothering the patient most, for th£t report inay lead 
to unexpected findings. The patient may have a dra- 
matically evident compound fracture of the left leg, 
and yet his chief complaint may be, "I can't breathe." 
An examination may uncover an unsuspected tehsidh 
pne'imothorax. 

Most chief complaints are characterized by pain, ab- 
normal function, some change from ajibrmal state, or 
an obs(Tvation made by the patient. From this iiiitial 
statement, the paramedic proceeds to develop a line 
of questiqnirig to Jearh .more about the chief cdm- 
plaiht. This amplification of the chief complaint is 
called the history of the present illness. 

The qualifying irifdrmatibri that makes up the history 
of the preseiit illness includes the following: 

• Location. Where is the problem being experi- 
enced? If there is pain, does it radiate? Where? 
Under what circumstances? 

• Quality. If pain is being experienced, what does it 
feel like? Dull? Sharp? Cutting? Throbbing? 
Crushing? If the problem is a limitatidri df func- 
tion, such as difficulty in breathing, hdw is that 
experienced? 

• Intensity. How bad is the pain? The patient's 
responye will be a mixture df the actual degree of 
severity and the subjective reaction to pain- 
Thus, it is necessary td fdrm an itnpression of the 
patient's temperament td interpret the description 
of pain. 

• iQuantity, Hdw many? How often? How much? 

Hdw big? Any of these may apply depending on 
the nature of the symptoms reported. 



Chrbiidlbgy. Time of onset, duratidh (for medical 
prdblems), freiquericy (for medical prbblei.is). If 
several symptdms are repdrted, what is their tem- 
pdral relatidh td drie ahdther? Which came first? 

Setting; if the problem is trauma related, hbw did 
the injury take place? What precisely bccurred? 
Were there any contributing physical causes (e,g,i. 
a syncopal episode (fainting) leading tb a fall)? If 
dealing with a medical problem, under what cir- 
cumstances did the symptom occur? Can the 
problem be related tb the patient's activity dr 
environment (e.g., chest pain experienced oh ex- 
ertion or bit ^bjhg but in the cold)? 
Scenario of tbe first syniptoim. If treating a medi- 
cal problem, vvizcre did the Hrst symptoms dccur? 
What was the patient dolV^ at the time? 

Aggravt^fvion '^iO uiir'wtiticn. Ddes anything make 
the symptb-r; worse? Better? 

Associated ^n??'lainti. Are there any clearly re- 
lated symprct.i^. such as dizziness, sweatirj, etc.? 

MofUficatiun oi syiT'ptonis. ffc the patient taken 
any Tiifdications or made any other attempts to 
mddify the syiriptonis? To help interpret the pa- 
tient's description of symptoms caused by medi- 
cal problems, it is useful to ask what t!?e syrr»p- 
toms prevent the person from doing and whether 
they awaken the patient at night. 



Take, for example, the middle-aged patient with clas- 
sical symptoms of a myocardial infarction. The infor- 
n^ation elicited in the history of the present illness 
might be as follows: 

Chief complaint; Chest pain 



Locatibn: Substernal, radiating td the left arm. 
Quality: Crushing. 

Intensity: Very severe^ feels as if the patient will 
die frdm it. 

Quantity: Had twd such attacks today. 

Chrdridldgy: This attack started 2 hours ago and 
has persisted since. The Patient ha^ had several 
attacks in the past few days, but none this severe. 
This attack began with pain and was followed by 
profound weakness. 

Setting: The patient was sitting watching televi- 
sion when the pain came on; dinner had been 
. eaten about 1 hour before. 

Scenario of the first syihptdms: The first episdde 
of chest pain dccurred after strehudus exertidn, 
but this attack occurred at rest. . 
Aggravation or alleviation: Ndthing seems to 
make it better. 

Assdciated cdmplaints; Alsd feels nauseated, 
weak, ^nd dizzy. Has been sweating profusely. 
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• Attempts to modify symptoms: Took two nitrd- 
giyceriri tablets, but they did not help. 

By exploring the chief complaint— chest pain— the 
paramedic .develops a very precise concept of what 
has happened to the patient. 

Aftei' completing questions about the present illness, 
obtain next any pertinent information about the pa- 
tient's past medical history. In the field, primary inter- 
est is focused on those aspects of the patiei\t's past 
medical history that relate to the current problem— 
either because they are directly related to ihe present 
problems or because they could adversely affect the 
outcome of the present prpblem. When treating a 
bum victim, for example, it is important to know ; 
whether there are underlying cardiac or respiratory 
problems that might, impair breathing or influence the 
response to fluid infusibhs. It is not particularly rele- 
vant, on the o^her hand, to learn whether the patient 
had underwent a hernia operation 5 years earlier or 
had measles When a child. In general, you will want 
to determine the following: 

• Does the patient have any major underlying 
medical problems (cardiac, _ respiratory, renal, 
etc.)? is he or she a diabetic? Is the patient cur- 
rently under a doctor's care for any serious con- 
dition? 

• Does the patient take any medicatidris regularly? 
If so, what are they? Medications may give im- 
portant clues to a patient's underlying condition 
even when the patient may hot be fully aware of 
the nature of the problem. Was the medication 
taken today? Whei" Were any other drugs or 
alcohol takeaKluring the past several hours? If so, 
when? How much? 

• Does the patient have kridwri allergies? Ask^spe- 
cifically about Novocain (the "numbing m^di- 
cine" used in the dentist's office), since you may 
be admihisteririg the related drug^ lidocaine, to 
patients with certain arrhythmias (irregular heart- 
beat). 

• Does the patient regularly see a particular 
doctor? At a particular hospital? In many ih- 
v,tances, it is desirable to take the patient to the 
hospital where his or her medical records are oh 
file, provided that the hospital is near and hns the 
facilities necessary to deal with the patient's cur- 
rent problem. 

Several nnneinonic devices hiiglit be helpful in identi- 
fying the patient's problem and remembcsririg the ap- 
propriate techniques. These include always taking a S- 
A-M-P-L-E history and P-A-I-N. 

Symptoms 

Allergies 

Medications 

Previous Illnesses 

Last meal ^ 
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Events prior to emergency 

Period of pain (How long? What started it?) . 

Area 

Ihteh|ity 

Nuiiify (What stops it? Rest? Position? Medica- 
tibhs?) 

In the hospital setting, it is also customary _tp obtain a 
family history. This informatioh is rarely of immediate 
use in the field and, theiefore, usually hot worth 
taking the time to elicit. The patient with a crushing 
chest pain wUl be treated as a possible mydcafdial 
infarction whether both his or her parents died in 
their forties of heart attacks or lived td an did age. 
The information volunteered about the family, how- 
ever, may provide useful clues as td what is worrying 
the patient. The patient whd states that his or her 
father died at the age of 4C a heart attack is clearly 
concerned about suffering the same fate. It is worth 
pursuing this line of inquiry, if for no other /e-KOn 
than to let the patient ventilate any worries. You 
might then ask the patient, "Are you worried that the 
same thing will happeiT'td you?" If the amswer Js yes, 
find out why that wdrry is prdminent: Has the patient 
suffered any particular symptoms that have provoked 
this concern? 

The currc-nt family history may provide useful infor- 
mation when you suspect Uiat the patient is suffering 
from an infectious disease. If, fdr example, the chief 
complaint is vomiting and diarrhea, it is useful to 
know whether anyone else in the household has s^iii- 
lar complaints. 

When dealinj with a trauma patient, the events lead- 
ing up to the injury may be very jmportant. First 
determine whether the type of injury was bknt or 
penetrating. 

Blunt injuries transfer energy to the body in general 
without penetrating the skin. The amount of energy 
transferred determines the amquht of iivjary. A punch 
thrown mto the epigastric rej^ion may tranf^fer 100 to 
150 pounds of energy. In ah autdmdbile accident, iht 
body continues to travel at the impact sjr ed aft\r the 
automobile stops. There may be as much as 5,000 
pounds of force involved. Because the laws of physicr. 
dictate that energy can be neither created nor de- 
stroyedi this energy must be absdrbed. It is ehsorbed 
in the bending, tearing, and deformation of body tis- 
sues. When cdhfrdhte^d with blunt trauma then, it is 
important to identify the type of instrumennha^ pro- 
duced the iiyury arid, if possible, to assess the amount 
of energy irivdlved in the blow or, at least, th-^ speed 
of iriipact. 

If motor vehicular trauriia has dccurfed, ascertain the 
direcrion of impact (i'rdrital, side, rear, rotationai, or 
rollover) in order to recdristruct, in your mind, the 
pathway traveled by the dccupant of the motor vehi- 
cle. The parts df the body that struck the interior 
coriipartriierit df the automobile are most likely to 
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have been injured. In this manner, you can anticipate 
the most likely severe injuries. 

For example, a frbhtal colli sibh cdtild result in cardiac 
cbhtusiori, iractiired ribs, pheiimbthdrax, br decelerat- 
ing abftic injury frbm the chest cbmpressibri. Lacef- ^ 
atidri, fractures, subsequent hemorrhage of iiltfaabdd- 
itiiha! organs, and cervical spine fractures associated 
with aiiy facia! injuries cdUld also be anticipated. A 
posterior fracture dlsldcatldh of the hip, a common 
injury, dccurs when the knee strikes the dash. The 
forward momentum of the torso, traveling in the di- 
rection of the shift of the femur, aiiow:s t^e head of 
the femur to project posteriorly. This i*:y is often 
associated with posterior fracture c f t: t acetabulum 
producing a fracture dislocation. 

A side imfjact cdllisidh cdiild c&u iV 'i injuries td the 
lateral part df the chest arid a prieumothdrax. A frac- 
tured clavicle riiight frsult as the aftri iis driven inward 
arid the scapular pdsteridrl5^ In the Idwer extreriiities, 
the head df the femur niay be driven through the 
acetabulum. 

Rear impact cbjlisiohs are doubly cdmpHcated be- 
cause the initial forces the head back bver '.Iie seat. As 
1 the car cbrries to stop, the bbdy riibves forward and 
strikes the dash or the steermg cbluriiri^ iticurririg inju- 
ries like thbse suffered in a frbrital cbllisiori. 

Because of the many directions that an unrestrained 
occupant can travel in a roll-over coilbion, the injury 
pattern is difficult to predict. 

Similar thinking can predict the kinds of injuries that 
occur in a motorcycle collision. Whether the rider has 
been thrown free of the motorcycle or is trapped 
between the motorcycle and the object with which it 
coi:iided will determine fhe types and extent of inju- 
ries suffered. Also of importance is whether or not 
the rider was wearing a helmet. 

Pe?KV' iting trauma transferr. energy to the body in the 
form of lacerated or torn tissue. In the thoracic 
* region, hemorrhage ard air leaks to either the inside 
or the outside must be hir^h on the suspicion list. In 
the abdbr>"ri, blood loss is the prime danger. In the 
head, neurological damage may'^be of major cbrise- 
auehce. 

Physical Examination 

The physical examination is divided into four stepp, 
which apply to either a medically or traumatically ili 
or injured patient: 

_L ■ 

• Primary survey. 

• Rer,uscitation. 

• Secondary survey. 

• Definitive care. 

Physical assessriierit begiris with the pririiary survey: 
A^Airway 
B— Breathirig 
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C — Circulation 
H- -Hemorrhage 
N— Neurblbgical status 

''"he pfiriiafy survey is the first step in the pafainedic's 
assessment df the patient arid aiways takes precedence 
dvef aii dther aspects of histdry-taking and physical 
examination. Many times the primary survey will be 
completed in short order: when, for example, you 
encounter the alert^ communicative patient with medi- 
cal problems. Other times, however, close examina- 
tion ^ will be required to accomplish the primary 
survey: whei the patient you are treating, let's say, is 
unconscious or the victim of major trauma. If the 
primary survey elicits any positive findings, such as 
an obstructed airway or massive hemorrhage, you 
will need to attend immediately to those injuries 
before proceeding with the assessment of the patient. 

Once completing the primary survey and attending to 
any problems it uncovered, take a closer look at the 
patient and make a systematic examihatibh from head 
to toe, being watchful for less bbvibus injuries br 
S'r *«• *h?C may gi^^e clues to underlying medical prob- 
l^ma. This examihatibh is called the secondary survey. 

Durng die secbridary survey^ you will eriiploy sever- 
al exariiiriatibri techniques with which you are already 
fariiiliar. Frbrii ybiir practice iri cardibpulriabriary r'r- 
suscitatibri, ybli shbuld be fariiiliar witH the IbcTc- 
listeri-feel rdlitirie: 

• Irispectibri (Lbbk). You riiust be able to see the 
area df the bddy ydU are exariiiriirig. Exydse the 
area beirig examlried td the best light available. 
Look for colors, contours, and symmetry. 

' Auscultation (Listen). Use a stethoscope. The flat 
diaphragm applied firmly to the skin best detects 
sounds of high frequency I'ke those of the heart 
and lungs. The bell conducts low frequency 
sounds like the third heart sound (S3 gallop) in 
congestive heart failure; If the bcH is applied too 
firmly, however, the skin beneath it may be 
stretched and act as a diaphragm; the bell will 
then pick up only high-fiequency sounds. 

• Palpation (Feel). Don't hesitate to use your 
hands. The fingertips are best suited for detecting 
textures and cbhsistehcy; the back of the hand, 
for hbtihg temperature. 

• Percussibri. The act of strikirig a part of the bbdy 
with a shbrt sharp blow iri order tb produce a 
sburid is kribwri as palpation. Iri the usual perciis- 
sidri techriiqiie, the riiiddle firiger df drie harid is 
placed agairist the bddy wall arid struck a quick 
bldw with the end df the bent middle firiger df 
the dther hand. The sdund produced — the per- 
cussion iidte — gives information about the density 
df Urideriyirig tissues. PercUssidri may be difficult 
td evaluate in the field, where it is rarely quiet 
enough td appreciate the quality of percussion 
notes. But percussion may be a valuable tech- 
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hique in assessing, for example, the patient with a 
pneumothorax or hemothorax. If pheumbthbrax 
is present, the affected side will have a more 
hollow. Of resonant; percussion note; in the pres- 
ence of hemothorax, the percussibri note over the 
affected side will be duller than that oil the 
normal side. 

After taking the patient's vital signs, observe the pa- 
tient's general appearance and behavidr. Does the pa- 
tient appear comfortable br in distress? Is the patient 
frightened? Particular attehtibri should be paid to the 
level of consciousness, since changes Jn the state of 
consciousness are bfteh the first clues to an alterat^^^^ 
in the patient's cbnditidri. The level of consciousness 
is especially important if the pajtient has sustained 
majbr traumatic injury, cardiorespiratory problems, 
intbxicatibn with drugS; bf a possible stroke. 
Talk with the patient lo determine the degree of alert- 
ness or confusion. Is the patient oriented to time (time 
of day, day of week; and date), place, person, and 
situation? The patient's speech should be noted. The 
victim's^ pfogr^sive sinrring of words or vagueness 
when answering questions, especially if the victim's 
normal speech is c^ear ana coherent, indicates a de- 
creased level of consciousness. Garbled speech i/iJi- 
cates the posrlbilily ••r a stroke. If the patient caririo* 
speak, determine wrciLer the pat'ent can understand 
by giving a simple commard (e.g., "Squeeze my 
hand."). Estimate the alertness of young children and 
infants oy noting &21T inter^.^>1 in i^i^n siirrdUnditrjjs 
and bv observing their vbluhtar;' moverrients. Fiiid 
out what will arouse an uncpriscidUs of sleeping ^s- 
lisnt. If not verbai stimuli, w^U pailful stimulus, such 
as a pinch, do the job? 

if the patient moves in fespdnse td a given stimniuJi, 
note the nature bf the mdvement. Is it purpos^jful? 
That is, ^ the patient try to move c^^ay from the 
painful stimulus br try td remove the noxk;^us r>timula- 
tion (e.g., by pushing the hand away)? Do both sides 
move equally well? Are hand grasps of equal 
strength? Can the patient wiggle bis or ^^h^^^ 
When treating an unconscjous patieri, siimulate bpth 
arms br both legs simultaneously to U*st for ef i;ality 
bf response. Does the patient show abno^inal mbve- 
rhehts, sUcK as decortication (flexion of jbe arms and. 
extension of the legs) or decerebration (ej:tehsibr and 
iritiifnal rotation of the arms and extehsibh of the 
legs)? Is there any movement at all? _ 
Restlessness is common in many types of injurie: and 
may indicate general discomfort, a full bladder, a re- 
action td restraints; or other problems. But restless^ 
riess is also one of the .earliest signs bf hypdxia (lack 
of oxygen) and internal bleeding and cbUld be indica- 
tive of serious underlying nrdblems. 
When called tipon to describe the patient'is level^ of 
consciousness, avoid the. words "stupdrdus,;' "lethar- 
gic;" "obtunded," and the like. Such terms are not 
helpful because people seldbm agree on their defini- 
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tioris; It is better to describe _the patient's status in 
tenns of the reaction to specific stimuli df responses 
to specific inquiries. ^ ^ 

The evaluation of levels of consciousness Using the' 
AVPU method in the primary survey and the Glas- 
gow Coma Scale in the secondary, survey provides 
specific ternns and numbers with which tb chart the 
patient's course. 

The color of the skin, especially in Caucasian patients; 
is a reflection of the circulatibh immediately anderiy- . 
ing the skin as well as the bxygeri saturation of the 
blood, in darkly pigmented individuals, these^chaiges 
may not be apparent in the skin, but may be^assessed. 
by examining the mUcbUs membranes. If tiie skin ves- 
sels constrict or cardiac dUtpUt drops; the skin be- 
comes pale, mbttled, dr cyanotic (a bluish discolor- 
ation), li cutahebUs vessels dilate or blodii flow in- 
SRiri Color Possible Caus^ 

Red • Fever, allergic reactions, carbon 

monoxide poisoning_ . 

White (pallor) Excessive blood loss, fright 

Blue (cyanotic) Hypoxen^la; peripheral vasocon> 

strictibn frbi.i cold or shock 

i^Q^lec) ^ Cardiovascular einbarrassmerit (as 

in shock) 

creases, the skin becomes warm and pink. P^Wor 
be urs if arterial blddd flow ceases or extensive hem- 
brrhage has dccurred. 

Nkin lemperature rises as peripheral blood vessels 
di»ute and falls as blbod vessels constrict. Fever and 
h?gh environmental temperatures stimulate vasodila- 
te n, shock usually caUses vasdcdnstrict[on^ Normal 
skin IS fairiy dry. StimUlatidn df the sympathetic ner- 
vous rystem, as in shdck, causes sweating and moist 
skin. Depn-'siori df the sympathetic nervous system, 
as imy occur with an injury to the thoracic or lumbar 
spine, can cause abnormally dry, cbol skin in the 
aflected areas. 

Skin Teiiperature Possible Cause 

Hot. dry . Excessive body -heat (heat stroke) 

Hot! wet..........:.: increased internal or 

external ttinperatare 

Cool dry. ..::..:.:. :':•—::••••• Exposure to cold 

Cboi, clammy Shock 

Exflmihatipn bf the head and neck, the examination of 
the head begins the he^d-to-toe physical assessment. • 
When a patient has sustained trauma, you should ex- 
amine the heck at the completion of the resUscitatidri 
phase, sd that wy suspected cervical Fractures ci^ri be 
immdbilized before manipulating ]he patient further. 
In this presentation, however 'S'? seed adafy survey 
will be described in a cephalooaud?! (head-to-itoe) di- 
rection. 

When examining the trauma patient, check the scnj: 
fty lacerations and cbntusibn. Is there ' ^lood in tf ^ 
hair? Where is it coming_frbm? pb not move the heao 
during this proeedure. Check, the back of the supine 
patient's head for blood by gendy sliding_a hand be- 
neatl2 it and palpating, feeling for tenderness or de- 
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pressibns indicative of fracture. Pay particular atten- 
tion to the area over the mastoid bone, just behind the 
ear. Bluish discblbratibh (ecchymbsis) of this area is 
called. Battle's sigh ahd indicates a probable basilar 
skull fraciure. Check the ears and ribse for discharge 
of clear fliiid or blbbd. Blbbd draining frbm the ears 
itiay be a sigh of skull fracture; clear fluid dramihg 
frditi the hose or ears may be cerebrospinaL fluid, 
again indicating probable skull fracture. (If fluid is 
draihihg from the ears hose, hb attempt should be 
made to stop the flow.) Inspect the mouth for blbbd 
of fdfeigh materials, such as brbkeh dentures, that 
might be aspirated. The lips shbiild be bbserved fdr 
cyandsis in patients with tfaiima df suspected cafdid- 
respifatory problems. 

The eyes should be examined in every patient, is 
there trauma or swelling about the orbits? Is there 
ecchymosis around the eyes ("coon's eyes") without 
evidence of direct injury? This indicates a possible 
sicuH fracture. Check the sclerae (whites of the eyes) 
for icterus (yellow coloring indicating liver disease) 
or bloodshot appearance. The size and shape of the 
pupils should be noted. Are they equal in size? Do 
they react to light? If so, briskly or sluggishly? Pupils 
are normally round, equal, and briskly reactive to 
light. They may become constricted because of bright 
light, CNS disease, ingestion of some narcotics (in- 
cluding propoxyphen (Darvon), or parasympathetic 
stimulation. Dilated pupils occur with fright, pain, 
hypoxemia, brain injury, and certain drugs (such as 
atropine). Unequal pupils are normal in abbut 2 tb 4 
.percent of the population, but suggest, in the rest df 
the pbpaiatibh, cerebral edema or intracranial hemato- 
ma in ^:he head-ihjureri or stroke patient. Cataract 
surgery oh ptie eye may also cause unequal pupil size, 
and the pupil of tlic operated eye will be hbhreactive. 
Pupillary Sign Possible cause 

Dilated.:.;.;::;:::;;;:;.:::::;:;;::::..::;;;: Fright; brain ischemia^ di-ugs (atro- 
pine) 

Constricted ("pinpoint"):;;;.;::.: Narcotics overCose; disorders af- 

__!'ectmg the CNS; bright l[gh^ 

Unequal May be normal (2 to 4 percent of 

the population); head injury; 

stroke; cataract surgery on one 

side 

Observe the motion of the eyes. Normally, the eyes 
gaze straight ahead unless focused on something. 
When the eyes move, they usually move together 
(conjugatelyj. in head injury^ or direct trauma to Jhe 
eyes, the gazfe may be abnormal, that is the eyes nray 
turn in different directions or may not move together. 
This is known as dysconjugate gaze. If the patient is 
conscious, the paramedic should have him follow a 
finger with his eyes 180 degrees up, down, and to 
each side and shbuld note whether his gaze is para- 
lyzec^ in any directibn. Patients with fractures of the 
prHii often have paralyzed upward a7:e, while pa- 
tients with stroke may have paralyzed gaze to the 
right or left. Til the uncbriscidus patient without evi- 
dence of neck ihjiTy, the paramedic shdiild check for 



the doli's-eyes phenomenon; When the head of an 
unconscious person is turned rapidly to one side, the 
eyes move together toward the opposite side (doH's 
eyes). If the patient has brain injury, the dblrs-eyes 
phenbmenbn may be Ibst and thr eyes %vill mbve in 
the direction that the head is lurned. This test should 
not be utilized in a trauma patient because bf the 
pbssibility bf C-Spihe fracture. 

When treating the trauma patieht,_gehtly palpate the 
back of the heck for tehderness. Examihatibh bf the 
heck and immbbilizatibh of the spine is the first prior- 
ity when there is reasdh to believe that a spinal injury 
may have occurred. The absence bf pain and tender- 
ness and a normal heurdlbgical exam ddes not rule 
diit a C-Spihe fracture. Inspect and palpate the tra- 
chea to determine whether it is in the midline. The 
trachea will deviate toward ah obstructed brdnchtis or 
a simple pneumothorax and away from a tehsidh 
pneumothorax or significant hemothorax. Ausculta- 
tion of the lungs to determ*ine if breath sounds are 
absent on one side will establish the significance of a 
deviated trachea. In medical patients, the jugular 
veins should be checked for distention, as described 
under "Cardiovascular Assessment." 

In the primary survey, respiration and circulation are 
of major importance. In the more detailed secondary 
assessment outlined here, respiration and circulation 
retain their major importance. The more sophisticated 
tedhniques described here should be used in addition 
to rather ^han instead of primary survey methods 
learned as part of Emergency Medical Technician- 
Ambulance training. 

Respiratory assessment begins jwith the measurement 
bf breathing rate and rhythm. The hbrmal adult takes 
about 16 breaths per minute; a child dr infant, about 
24 breaths per ihihute. 

Respiratdry disturbances caused by CNS prdblems in- 
clude Cheyhe-Stdkes breathing and central rieurdgeri- 
ic hypervenlilatidri. Cheyrie-Stdkes breathing may be 
cauL^d by different neurologic and metabolic derange- 
ments, many of which can be corrected. In this pat- 
tern, periods of rapid, irregular breaths — starting shal- 
iowiy, becoming deeper, then becoming shallower — 
alternate with periods of apnea (t^niporary cessation 
of breathing); the cycle repeats every 30 seconds to 2 
minutes, with 5- to 40-second periods of apnea. 

Central neurogenic hyperventilation is often a grave 
sign. It is characterized by very deep, rapid respira- 
tions. (Abnormally deep respirations are called hy- 
perpnea; abnormally rapid respirations are called ta- 
chypnea.) The breathing bf the diabetic patient in 
ketoacidosis may alsb be characterized by hyperphea 
and tachypnea, and is called Kussmaul breathing. 

While hbting respiratory ott: and rhythm, the para- 
medic shbuld inspect the chest td determine its^, shape 
and symmetry. Is the chest barrel shaped, suggesting 
chrdhic dbstructive ptilmdhary disease? Is one side 
flat dr bulging? Is the spine abndfiiially curved? All of ' 
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these deforihities point to possible respiratory prob- 
lems that may limit lung movement. In trauma vic- 
tims, the patient shdiiid be inspected also for bruises: 

The paramedic should observe the respiratory cycle: 
Normdly, inspiration is active, and exhalation is pas- 
sive. In diseases such as emphysema, the lungs are 
overinflated and the patient must use accessory mus- 
cles in the neck and abdomen to assist respiratjon. 
Expiration also becomes active when airway obstruc- 
tion is present and the patient uses the abdominal 
muscles to force the diaphragm up. Cardinal signs of 
respiratory distress include flaring of the^ nostrils, tug- 
ging of the trachea, use of accessory muscles in the 
heck and abdomen, arid retraction of the intercostal 
and suprasternal spaces during inspiration. 

Listen carefully as the patient speaks. A spinal cord 
injury in the cervical area would paralyze the diaph- 
ram, forcing the patient to breathe only with iritercds- 
tal muscles. Should this occur, the patient would be 
able to speak only a few words before stopping for 
breath. A patient with severe dysjJhea may also speak 
in short phrases. 

To confirm the_ findings . of irispection, palpate the 
chest, checking for symmetry of fespirations by plac- 
ing the tips of the thuriibs dri the xiphoid process (the 
lower end of the sterrium) arid spreading the hands 
over the lower rib cage. Both hands should move an 
equal distance with each breath. In trauma patients, 
the par^,inodic shduld palpate also for tenderness and 
instability dver the fibs and for air crackling beneath 
the skin (subcutaneous emphysema), which is often 
associated with pneumothorax. 

Palpate the trachea during deep inspiration. A pendu- 
lum mdtidri df the trachea is a clue to bronch[al ob- 
struciidri. Wheri a b.onchus is obstructed, the lung 
that it supplies cafinDt inflate. During inhalation, (he 
other, up/^ffected lung filjis v/ith air and swings tdward 
the dbstructed lorg. jerrpordrily displacing the tra- 
chea. On exhalatioii tht trachea retiims to its ridrriial 
pdsition. 

Perfd'-m the percnspion tests over both lung fields. Is 
the iiote fn>m ont side of the chest dull, suggesting 
fliiid accumuialion? Or hyperresdharit, suggesting pos- 
sible pneuiwothorax? Or both sides hyperresonant, 
suggesting severe asthma or em|)hyserila? 
AuscttUatlon of the chest is designed td determine the 
equality of breath sounds arid the pr*5sence of abnor- 
mal sounds. First listen td *^e sure breath sounds are 
present and are equal 6i> both sides of the chest. 
Absent breath sounds dri on^ s.de may indicate bron- 
chial obstrUctidri, pneumothorax, hemothorax, or— iri 
the iritubated patient— passage of the endotracheal 
tube down the mairistem bronchus of the other liing. 
When listeriirig for abnormal sounds, remember that 
fluid trf nsriiits sound better than air. Most abnormal 
sdtirids in the luugs are caused by fluid, in the form df 
ederiia fluid- pus, or large amounts of mucus. 
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Abnormal lung sounds iticlude rales, rhcjnchi; md 
wheezes. Rales are firie, cracklirig sounds that riways 
indicate the presence df fluid. As more fluid accumu- 
lates, rales become Iduder Rales resernble the sound 
made by rdllirig a few strands of hdr near th^^ ear. 
Rhphchi are Harsher sounds and come^ from fluid col- 
lections in the larger aifways or from a solid partial 
dbstructidri iri the bronchus. Wheezes are high- 
pitched wliistlirig sounds made when air flows 
through riarrdwed airways^ Diffuse wheezing on expi- 
ratidh is prdminent in asthma, and may be he^^d ip 
left heart failure or pulmonary embolism as well. 
Wheezes localized to one section of the chest suggest 
fdcal obstruction. 

Wheri checking for breath sounds, always listen anter- 
iorly arid posteriorly, in at least four quadrants, xdih- 
paririg left and right sides at each level. In a pheuirid- 
thdrax, air usually rises arid the lung falls back arid 
down. Therefore the presence of this cdriditiori is 
detected by listening just below the clavicle dri bdth 
sides and comparing the sounds^ Exterrial sdUrids ; 
make this differentiation veryL difficult iri ari ariibu- 
lance or at the trauma scene. Experience arid cdricen- 
tration are necessary to make the cdrrect diagndsi?. 

Stridor, a harsh, h?gh-pitched sound, resembling a 
bark, is produced by an obstruction of the upper 
airway, eiiher by foreign mater iai or swelling. 

Coughing is a resi3drise td bfdrichial irritation. Simple 
chemical irritation from aspirated material or smoke 
may caiise a cough. Repeated coughing mdicates that 
the cough is caused by irritation alone or that it is 
ineffective iri clearirig the airways. If a cough pro- 
duces sputuril, take notice of its color, consistency, , 
amount, arid odor. Mucus is white or clear. Purulent 
(infected) sputum is usually yellow or'grpn. The 
cdughirig up of blood (hemoptysis) may indicate car- 
diac dr pulmonary disease. 

Cardiovascular asses^^nent requires, ah exairiiiiatidri df 
both the hean^aud blood vessels. It belongs with the ' 
vital signs, during which the pulse arid blddd pressure 
are taken. In the secondary siiryey, the veridus pres- 
sure should also be assessed. The height df blood in 
the jugular veins of the neck is ari iridirect measure of ^ 
the pressure in the right side df the heart. The patient 
shou:J be placed in a seriiisittirig position at a 45 
degree angle. The paramedic should shine a light 
along the neck at a jarigerit so that the Jugular vein 
stands out in relief The veridus pressarej^s described 
by deterihihirig the distarice from the stemsd angle to 
the top of the jugular column; for exampir. "The 
jugular veiris are distended IG centimeters (4 inches) 
above the sterrial angle with the patient at 45 de- 
grer;s/' Ivlarked jugular distention indicates an elevat- 
ed right heart pressure, as in right heart failure or 
pericari^rai tamponade. . 

AusculfSf^ the heart to dcrterinine the apical heart rate. 
Any diS'ircpanc^y between the apical pulse rate aiid 
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the rate measured at the wrist shbuld be iibted. Listen 
also for irregular rhythms. Any patient with an irreg- 
ulef rhythm should be mdiiitbred. 

Of the many extra sounds that caii occur iii iidnnal or 
diseased hearts, the third heart sound (S3) is probably 
the most important in the field, but it may be very 
difTicult to detect unless the area where the examina- 
tion is being performed is quiet. In adults, the third 
heart sound usually indicates congestive heart failure. 
Listen for this sound with the bell of the stethoscope 
pressed lightly over the apex of the heart, if present, 
the S3 will be heard as a soft extra sound immediately 
following the "dubb" of the "lub-dubb" sequence. 
The rhythm of the S3 can be mimicked by repeating 
the word "Kentucky" rapidly. 

Further evaluation of the cardiovascular status is ac- 
complished during examination of the back and ex- 
tremities for edema (as described in a section that 
follows), which indicated right heart failure. 
In abdominal assessment, it is simplest to examine 
patients in the most relaxed position possible. This 
means keeping them warm and flexing their hips and 
kr|ees to decrease pressure dri their abddmina! wall. 
Talk to the patients while examining therri td relieve 
tensidn and distract them frdm the examinatidn. 

The pdsitidn in which the patient is lying can give 
impdrcaiit infdrmatidn about possible pathology 
within the abdomen. Is the patient lying quietly in the 
supine positidir, in the fetal position, on the jside, or 
writhing in pain? Lying quietly usually indicates peri- 
toneal irritation and intra-abdominal tenderness; 
whereas writhing in pain usually indicates retroperi- 
toneal pain such as found with a ureteral stone. 

The abdominal examihation, like any other part of the 
physical examihatiph, can be divided into look, listen, 
and feel segments. 

Lddk—Evaluatidri df the abddmeh by inspection will 
reveal: 

• Distentidn — Is the abdomen prdtubeiarit? If so, 
does it stick dut because of increased subcutane- 
ous and intra-abdominal fat or is there a relative- 
ly thin abdomen distended over increased ab- 
doiinnal contents? These increased contents can 
be air distending the intestinal himen or fluid 
such- as ascites (serous fluid) between the loops of 
incesdna. Air usually distends the abdomen anter- 
iorly but fluid also distends the flanks. 

• 2uiT?ce — Are there bruises or ecbhymbses over- 
lying the anltribr abdominal wall? Abdominal ec- 
chymosis in tfie flanks or around the umbilicus 
fCullen's or Tiirner's sign) are later signs of 
bleeding jiist a.s ecchymb^if y.r ^.uhd the mastdid 
r Battle s sigh) or _a "black >;ye" and may ridt 
appear tiritil up td 24 hdiirs alter the injury. 

• Acute cdntiisidhs dr abrasidiis — These can indi- 
c ite traiima *d the drgaiis in that quadrant (e.g., 
ruptiifed spleen with lateral upper quadrant con- 



tusion). Lacerations dr penetrating wduiids 
should be ridted. Wdurids df entrance and exit in 
penetrating trauma may suggest the organs in- 
vdived; Lacerations should be examined for pos- 
sible evisceration (extrusion of the internal 
organs): Is the abdomen scaphoid (concave) in 
appearance indicating malnutrition or severe re- 
traction of the intra-abdominal muscles? 

Listen— Presence or abiience of bowel sduhds or any 
abhormal bowel sdurids are very important. Because 
intra-abdominal trauma or injury frequehtly causes 
bowel sdurids td disappear, it is extremely iitipdrtant 
td khdw whether they were preseiit dtirihg the initial 
examiriatidri arid wheri they disappeared. 

Bdwel sdurids riiay be described as riditrial (dr active), 
hyperactive (riieariirig riidre freqiierit thari wduld be 
expected), hypdactive (very irifrequerit), absent, or 
bdrbdrygriii. Bdrbdrygriii are high-pitched, t klirig 
bdwel sdurids that resemble sourids produced in a 
Idrig thiri Idbe-shaped ballddri cdritairiirig mostly air 
with some water as the water trickles licross the con- 
strictidris. These high-pitched, tinkling uowel sounds 
indicate iritestinal obstruction, and often occur at the 
same time the patient complains of sharp, stabbing, 
cramping abdominal pain. — 

in order to properly evaluate bowel sounds, listen to 
the abdomen for at least 5 minutes. Listening for a 
shorter period can create false impressions. 

Feel — When exaitiining the abdominal cavity by pal- 
pation, the parjiinedic should check for the following: 

• Muscular guarding— Is the abdomen rigid and 
brbadlike (?+ guarding)? Or softr so that the 
pbsteribr aWbminal wall is rasily palpated (O 
guarding)? Or is it sdriiewhere in betweeri (H-,*^ 

3 guarding)? / 

• Teriderriess— Where is the tenderness located? Is 
, it severe, mdderaie, of riiild? Ask the patient to 

specifically pmpGirit the pain. I^; possible, locate 
the pain with one finger. Can pain be produced 
by palpating in other areas? if so, does the pain 
radiate? And to where? 

• Masses — Are my . abnormal masses palpable 
within the abdomen? Are any organs enlarged? If 
SO: is the enlargement tender? Are there abdomi- 
nal pulsations? / 

• Rebound tenderness— Rebound tenderness indi- 
cates peritbneal irritatibn. Any mbvemerit of the 
peritoneum can produce this sigh. It can be con- 
fusing tb both the original examiner and later 
exarhiners if this sigh is elicited by pressirig dh 
the abddriieh and rapidly releasing pressure. The 
pitierit will hot be expecting this release arid will 
tighteri the abddrilirial riltiscles iri later examiria- 
tidris td preverit further rebd^rid pair This will 
give later examiriers a false impression about the 
amourit df riluscle guarding. A much more effec- 
tive way to eiicit rebound tenderness is to shake 
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the stretcher, gently shake the patient's hips, tap 
on the heel with the knee locked, or ask the 
patient to cough. Each of these will produce 
enough peritoneal mdveirieht to cause pairi if in- 
flammation exists, but hone will confuse the very 
important sign of muscular guarding. 

ASSESSMENT OF THE EXTREMITIES AND 
BACK. 

Evaluation of the back should be separated into three 
/ segments: cervical spine, thoracic spine, and lumbar 
/ spine. In the evaluation of each of these segments, the 
paramedic should keep in mind the following: 

• Excessive movement of the patient is to be avoid- 

• Tenderness over a particular vertebral body, mal- 
position of the body, or pain and tenderness in 
the area indicate possible fracture. 
Ability to moye a part ddes hot necessarily mean 
that no fracture is present. It is particularly dan- 
gerous to ask the patient to move his ri^ck arid, if 
he can, to assume that he does hot nave a cervi- 
cal spine fracture. 

• A normal heurblogical exam riier.iis that the 
spinal cord is intact, but it ddeji riot meaii that the 
bony structure surrburidirig the cdfd is not frac- 
tured. 

• Fractures* of the lumbar fegiori and fractures of 
the pelvis (particularly the hip) are difficult to 
separate cliriically iri the hospital and in the field. 
It is hot* Unusual for a fracture of the pelvis, 
particularly a fracture dislocation of th^ hip, to 
present iriitially with confusing pai;i patterns. 

• Fracture of the lumbar region and, bccasibnally, 
lower thoracic region (particularly anterior cdm- 
pressiori fractures associated with seatbelt-type iri- 
juries) can present with abdominal findings aldrie. 
This is because the spinal cdrd has already 
splayed intv^ the cauda :equina; therefore, a 
lumbar fi acture may not cause distal rieurdldgical 
problems. The injury may cause retrdperit 
hemorrhage and involve the sympathetic chain 
producing abddmina^ pairi arid absent bowel 
sounds. Cdhtusibh td ihe ariteridr wall can fur- 
ther cdhfiise the picture by adding tenderness and 
muscular guarding. 

/ in the trauma patient, the parariiedic shpuld inspect 
cfie extremities for bruises arid defdnnities, always 
checking for <he p.reserice df a pulst, sensation, and 
motion distal to ah irijUfy, fdr exainpie, the dorsalis 
/pedis pulse and mdverrierit and sensatjon in the foot in 
\the case of a femoral fracture. The adequacy of circu- 
\atidri td the extrc-nities may also be gaug^^^^ 
relative warriith of the limb and the degree of capil • 
iJry iefill iri the nailbed. To ass«;o capillary refill, 
iykhlYc pressure should be exerted on the naiilbed, s^-fli- 
citrit to wiivie': the underlying cutaneous tissue. T^eii 
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the pressure should be released and the rate at which 
the riaiibed becomes pink again should be obLerved. If 
there is good circulation ol The extremity, the capillar- 
ies should refill almost in.st:iitly, with .prompt return 
of a pink coloring boneiih the nail. Refill tiiiie greater 
than two seconds is definitely abnormal. 
In all patientSi the parariiedic shduld check for 
strength and equality of peripherai pulses: Tlie qu^ity 
of these pulses deteriorates with decreased ^c^^^^^ 
dutput, or arterial eiiibdli. The pulse is stronc^er jH/^ 
arteridsclerosis (haf deriing of the arteries). TTie fanhe^^ 
away the pulse is frdiii the heait, the more its strength 
deterrniries ths heart's abiiity to supply blbod to /pe- 
ripheral tissues. Thus, if a radial pulse is palpable, ihe 
blddd pressure is usually above 80 to 90 systolic; if a 
cardtid pulse is palpable, the pre^ure is generally 
abdve 70 to iO systolic; and a palpable femoral pi?lse 
Usually indicates a biood pressure of at least 60 systo- 
lic. A hdnhal pulse is full, easily palpabi4, and^ 
td the cdrrespdridirig pulse on the opposite side. If 
peripheral circulatidn is {K5or, the^ujse becomes 
threadjLahd weak, then intermittent,^and^ fi 
pears. The paramedic should use the radial ahd^ped^ - 
pulses td check peripherd circulation, since ^hese are 
the riidst distal pulses in the body/ If these are poor or 
abserit, the carotid and femoral pulses should be^ 
checked: / 

The sudden disappearance df/a puUe iri drie extrernity , 
together with sharp^ sudden, severe pairi in the Ihnb 
may indicate occlusibh of an artery iri that extremity: 
Numbness, weakness, and tiriglirig follow the pam: 
The skin gradually turns mdttled, blue, and cold: 
In patients who have sustained trauffla, the ^p 
should check the pelvic area for fractures and Jbbk 
for ?»bhdnrial pdsitidriing of the legs. A leg that is 
abducAed arid exteriially rotated suggests a hip frac- 
ture. TYit entire pelvic bone sUucture as^well as bdth 
legs shduld be palpated for protrusibns, depressibhs, 
abridhtrial mobility, and tenderness. 
Iri all patients with possible spinal injury as well as 
those with suspected stroke, the paramedrc shduld 
cVieck strength and sensation in all extremities. The 
patient with a spinal injury may manifest pafaplepa 
(paralysis of both legs) or quadriplegia (paralysis <^<" all 
four extremities); the stroke patient is mdre likely to 
have hc»n?r>legia (paralysis df an arm dr leg on the 
same sj Jt of the body). The lbss| df vdluritery jmove- 
ment in the extremities is »isually accompanied by lo^ 
of sensation in thdse extrertiities. Sometimes, however, 
the ability td mdve rilay be preseryed, and the patient 
compLihs only of riuriibriess or tingling in the extrena- 
ities. It is df tipmdst importance that the paramedic 
reccghize this firidirig as a sign of probable spinal 
ixvjury arid appf dpriatelj' immobilize the patient, 
llie apiiioxiriiate level of injury can ae gauged by 
testing for seriisation with a pin, stan'ng at the feet 
arifJ riidviijg upward. As a rough guide, the t:Tnb!li;^MS? 
is approximately at the level of the 10th thoracic 
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ierve distributibh (TlO), the hippie line is arduhd T4 
or T5i and the clavicles are at about the third cervical 
nerve distributibh (C3). Thus^ if sehsatioh is absent all 
the way up io the ribs^ but preseht at the hippie lipe^ 
Uie injury is likely to be somewhere between th'e^Sth 
ahd 10th thoracic vertebrae. 

Ill cardiac patients, as mehtiohed previously^ the para- 
medic should also examihe the extremities foTv edema, 
N^hichy often indicates right heart failure. HoWever, 
edema localized to a single extremity may point to 
. bcclusibh of a vein or arter^ by embolus, trauma,^r 
external pressure (e.g., frbml an air splint or pressure^ 
dressing). 1 

Iiii trauma patients, after ^sessing the extremities for 
strength and sensation, the paramedic should gently 
palpate the spine for localized tenderness but should 
avoid .mdyirig the patient in the process; The lower 
back of cardiac patients should be examined for evi- 
dence of edema. 

Putting it Ail together \ 

Circumstances \vill dictate vvhich aspects of the physi- 
cal examination, are most relevant and merit more 
emphasis. The physical exam will be influenced by 
whether the patient is suffering from a medical prbb- 
lem br is the victim bf trauma^ whether the piatieht is 
cbhscious or uhcbhscioiis, _ahd whether life-threateh- 
ing_cbhditiohs are preseht. Examples of apprbaches to 
different situatibhs are giveh in Table 2.1. Remember 
tb first conduct the primary survey and correct any 
prbblems it uncovers. 

1f7itia1 Manageryieni of tfie Trmma Vfciiw 

!n this section, physical assessmeht of the trauma 
victim is described in mbre detail. In managing 
trauma situatibhs, particularly mdtdr vehicle trauma, 
the paramedic must change the initial phase to fit the 
situation. Management of trauina can actually be di- 
vided into four segments, rather than the two seg- 
ments of primary ahd secondary survey, initial evalu- 
ation or primary survey is followed by the secondary 
survey. Resuscitation is followed by defmitive care. 

As an EMT, your first priority at any 'evel of skill or 
training is to protect yourself. An injured EMT com- 
pounds any existing problem and has done much 
more harm than gobd for the patient. 

Burns — Although the ri/ahagement bf bums Ls not bf 
primary importance, burn preventibn is. The first prb- 
cedure carried out wheh entering a car is nof. to bpeh 
the patient*s airway, but instead to turn off the car's 
ignitibn. Any car that has ah electric fuel pump ahd 
has its ighitibh bh can ignite, because the electricpl ' 
system can create a^ spark hear the gasdlihe pumped 
by the fuel pump. Turning off the ighitibh does hot 
completely disconnect the car's electrical system. To 
dp this, the paramedic heeds to l:ut the battery cab!>s. 
However, in a life-threatening situation^ openitrg the 
hood to cut the battery cables rnay significantly delay ' 
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patient evaluatibh, ahd mahagemeht. Therefore^ the 
ighitibh shbuld be turhed bff first." ; / 

Airway — Maintaining oxygenation of the brain is qf 
primary importance when first treating the trauma 
victim: In cardiac arrest^ pimply opening the airway 
Insures patency of the pulmonary system; When eval- 
uating a trauma patient, however; you ^ust also con- 
sider possible tension pneumothorax, flail chest and 
open pneumothorax. 

Maintaining the airway is also different in trauma, than 
in the ordinary cardiac arrest patient. Simple "Hyperex- 
tension of the head effectively opens the airway. But 
you ' ' assume that any unconscibus patient has 
cervica S;"*ine injuries, and ybu, therefore, must avbid 
hyperextehdihg the patieht's head. The rescuer may 
use the jaw-jut methbd to bpeh the airway, either by 
placing the thumb behind the incisbrs and pulling the 
unit forward br by placing the fingers behind the - 
angle bf _the_mahdible ahd pullihg «t forward. (See 
Chapter 5.J This will ehsure ah open ?iirway without 
risking cervical cbrd damage wheh there is possible 
cervical spihe injury. Mechahical means such as oral 
airway, hasal Endotracheal tube, esophageal airway, 
br nasal airway may also be used. Do hot use ah oral 
ehdbtracheal tube when there is a possible cervical 
spihe fracture unless ybii are experienced ehdilgh at 
ihsertihg it tb do so without mdvihg the heck and 
help is available tb prbvide ih-Iihe Traction. 

After the airway is bpeh, make sure that enough air is 
moving into the luhgs to oxygenate the brain ade- 
quately. 

Breathing — The airway is separated from breathing 
problems by the larynx. The problems below the 
larynx which restrict adequate respiration are flail 
chest and an open or tension pneumothorax. 

Circulation — Evaluation of cardiac status is covered 
in Chapte? 6. The follbwihg pbihts need to be 
stressed, hbwever: . ' 

• Circulatibh is rapidly evaluated by checking the 
pulse^ Is it weak, thready, strong, pbuhdihg br 
full? Where'i.s it mbst easily detected (radial, fern- . 
oral, carbtid)? What is the capillary, refillih^ time? 
These simple techniques cah idehtify much ^bout 
the adequacy bf circulatibh. A blbod pressure 
deterhiihatioh is hbt essential tb the primary 
survey. / 

• Car seats (like hospital beds) cahnbt be_used for 
cardibpulmbhary resuscitatibh (CPR). The para- 
medic must first put a backboard uhder the pa- 
tient br move the patient, tb the pavement br 
other sblid surfac :. 

• Blbbd, like vvater, ruhs dbwhhill wheh the patieht 
ib in the upright pbsition. Ih the upright positioh, 
CPR will bhygehate tlie great' toes of both, feet 
but will do little fcr ttie cerebral cortex; TJiere- 
fbre, patients should be^upine and have their legs 
ei:3vated, if possible. . y/ 

78 . / 
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T&bia Z1 Saniple Ptiohtlos In the Physicai Examination 



Trauma Patient 

— - y 

Primary survey 

Vital signs 

?Neck injuify or bthei- spinal Jnjury 

Skin temperiature moi^turej/Color 

Evidehee of head injuf y 

Eyes: \. y 
^^edirjtiga^e gaze y 
?Rahg^ of mdtic^ | 
?Pupiliary|sig; 

Ears: 

?Blddd in canals 
?CSF 

?Battle*s sign 

Nose: 
?Blodd 

?Fbreign material 
?Cyanosis of Jipj 

Mouth: 

?Cyanosis of lips 
?Fdreign material 

Neck: 

TTracheal deviation 

Chest: I 
?Bruises ' , 

?Asymnietry | 
?Unequal breath sounds | / 

Heart rate and regularityj 

;■ I /.I 

Abdomen: /' ;/ 

?Distentibn 
?Masses 

?£c^iiymbsis _ 
?Bowel sounds"'^ 

Extremiti^: 
\ ?Defonnity 
. ?3niises 

7^2qMality of pulses 

Strength, sehsatibh 

/' Back: 

?Spihal tehderhess 



Cardiflc Patient 



Primary survey 
yitaJ signs 



' Stroke Patient 

Primary survey 
Vital signs 



\ 



Skin ternperature nibisture, cblbr Skin temperature, moisture, color 



Eyes: 

?Conjugat<^ 
?Range of motion 
?Pupillary signs 



Mbiith: , - 
?Cyahosis bf lips 

Neck: 

?Diptended jugular veins 

Chest: ^ 
Rales, .viieezes 



Heart rate and regulanty 

Abdomen: 
?DistentiQil 



Extrtoiti^: ^ ^ 
?Edema - ^ ^ 
?Eq jaiity of pulses 



Backj^ 
?Edei?na 



Heart rate and regularity 



Extremities:, 
?Equality bf pulses 
?Strehgth, sehsatibh 



• Fiaii chest is not a contraindication to GPR. The 
objective during GPR is to squeeze blood out of 
the < < This is accomplished by ccmpressing 
ih Vv <i;t:iwc<:n the steriium and the vertebral 

' -yith a flail chest, less force is needed to 
/; ;s, Therefbre;: effective cardiac output can 
be obtained in spite of flail chest, although it may 
require as little pressure as needed in ah infant. 

Hemorrhage. The pararnedic should consider hemor- 
rhage early ih priorities and cpntrol loss by direct^ 
pressure. Treatment of rriinirhal blood loss from abra- 
sions and lacerations should be delayed Uri.H the de- 
finitive care stages. Hembrrhage should be control led 
ih the field arid after arrival ih the emergency depart- 
ment by direct pressure. There is selddriij if ever, a 
reasbri to use ieither heriidst^ts or tourniquets Until the 
patient is stabilized arid definitive care started. TdUrrii- 
qUets cause problertls iri three ways: 

• If improperly applied, a tourniquet can damage 
an artery and necessitate either replacement of- 
the artery or amputation of the limb. 

• Total ischemia (constriction or bbst ruction of a 
blood vessel) causes anoxic rneiabblisrh in the 
extremity; this produces lactic acid Release of 
excess lactic acid into the systeirilc circulation 
when the tourniquet js rembvefi curi produce 
total body acidosis. Therefore, the paratriedic 
should give one or two boluses of sodiurii/ bicar- 
bonate just before the release of tburriiqiieb 

• An iiriprbperly applied tburrii^'^'c; -HP /obstruct 
brily the veribUs outflow ard, \..^'"ef/ .i 
iricrease blbbd Ibss. j 

, -- ._ y y . _ 

Herribstats cari alsb be harrrifj) vvMe.a Used ip control 
I herribrrhage. There are seveful reasoris for jnis: \ 

U E?feessiw JUbbd can- be 1^ groping for a 

■ bieed^T tnat could be emt\y controlled by dircft 
\ pressure. The paramedic should apply direct 

■ pressure with sterile gauze (4 x 4*s) of should "u^e 
the bperi harid or a single linger.' ^|\^ 

». Iri appropriately applied heirostats (not vai»culSr 
clamps) can damage an artery and convert a par- 
tial laceration into a full cirnumferentiai injury. 
To repair this damage, the injured section must 
be surgically removed and the two ends joined 
together: A blood-vessels graft may even be nec- 
I essary if the injured section is large. 

• With a wound full of blood,- it is dincult to 
identify an individual bleeder without apprbpiiate 
lighting, suction, and operavihg rbom conditions. 
Other structures, such as nerves, can be acciden- 
tally clamped and injured by carelessly applied 
hernostat^t. 

NEURbtdGie STATUS 

Diluted pupils: The paramedic shooid evaluate ncuro- 
iogicaj status including unilateral pupil dilation and 



level if cbriscibushess iri the _pririiary survey arid 
again the secbridary survey. Detenbratirig level of 
cbhscibusiiess, iiriilatera! piipil dilatibri, or ch^rige iri. 
the size cf the jDupils cari iridicate a rapidly expandirig 
iritracranial mass, such as subdural br epidural heitla- 
tbma( /ThiL is one bf the few eniergericies that is 
diffiedlt to treat iri the field. It riecessitates immediate 
Ibadirig arid trarispbrtatibri to the closest appropriate 
^edical facility for iritracrariial decdnlpressiori. / 

CbriscibU^riess. Level bf cdriscidUsriess is' deterritiined 
by the AVPU itlelhdd. 
A-Alert 

V-Respdnds to vocal stirnuli 
P-Respdnds to painful stimuli 
U-Unresponsivc 



Phase i: Resdscitation. 

The primary survey can be accomplished in less than 
30 seconds if no life-threatening proBleni exists. Life 
threateninij problems of airway, breathing, and c'rcu- 
lation should be solved when fouad. 

• Control hemorrhaging. , 

• Begin oxygen administratibri. 

• If iiecer>sary, apply Military Antishock Trbusers 
(MAST). 

• Start appropriate IV*s. ^ 

I 

Phade II 

Do not allbw difficulty in |performing any brie of 
these steps to stop_ jybu frbn^ [Derforrriin§: the bthers. 
The establishing bf IV liries is frequeritly a stUriiblirig 
bl_bckj,_but the tast: is riiuchj easier if ybU apply the 
MAST before atteriipting tb ideritify veiris. 

The arterial dariiage accbitlplanying a fi-acture ciari be 
sb exterisive tHj*; charigirig the position of the bones 
will ridt reestablish vascular coniinuity. Make only 
drie dr twd attempts at' ijemoving the 'obstruction 
through manipulatidn. if you fail, retorn the limb to 
, the most in-line position > 

know your limitations; Unnficessary delay in accom- 
plishing, these steps can harm the patient, so ask for 
help from a partner or corisider immediate trarispbrta- 
tion if co-.Tipletion of any step is vital. The patiei.t*s 
priorities and general condition shbuld always be cbri- 
sidered — a difficult 't^p may be superflubus. 

' Phase ili: Secondary Survey. 

You shcuid now evaluate the patient systematically, 
being qu'ck but not careless. Begin the survey at the 

» top of th^ head and end it with an «!valuation of the 
great toes bilaterally. 

' • Use the standard look, listen, and feel apprbach. 

• Look at ihe skin, identifying depressibris, abripr- 
mal contours, abrasions, ecchymb*:c5, laceratibris, 

- or hembrrhage. 
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* / Palpate for abnormal masses, areas of tehderhess, 
/ of unstable bones; With the exception of the cer- 
vical spine, palpate each bone throughout its 
length and manipulate it through a full range of 
' ' motion. Apply gentie three-pbiht pressure to 
stress the bone. As Jhis is done, identify crepita- 
tion, unusual movemeht, or pain— indications of 
possible fracture. ; 
After identifying all problems, wounds should be 
dtessed, and the patient immobilized for transporta- 
tion: 

f 

Phase iV: Contact medjcal facility. 

After completing the physical assessment, contact ah 
appropriate medical facility and describe the situation. 
Identify the probjems; describe 4he treatment ren- 
dered; advise the facility oh subsequent treatment. Be 
Concise. 



Preseniihg Medical Tnformaiton 

When you arrive in the emergency department or 
write your report, it is important present informa- 
tion in ah orderly, concise fashion: This allows fon (1) 
better cbmrnuhicatidn with the emergency^ department 
staff, (2) a safeguard against omitting important de^ 
tails, and (3) the productiori of a document that is a 
thorough, accurate record of thepase, in the event it 
is used in court. What follows is the traditional format 
for presenting medical information: 

• Age and sex of the patient. 

• Vital signs. 

Chief complaint— The reason the patient called 
for help (e.g., chest pain). 

• Present illness— An elaboration of the. chief com- 
plaint (e.gfi What was the pain like? Where did it 



radiate? How long had it been present? pid any- 
thih| make it better or worse? Had the patient; 
ever had symptoms like that before? Were there 
ahy other related symptoms?): 

• Past m. ileal history— SigSficaht illnesses or iiiju- 
fies. medications, allergies. 

• Physical ^xaminadon— General appeara^ js the 
patient comfortable or in distress? Level of con- 
sciousness; Pertinent Rndihgs, in order from head 
to toe: 

•: EKe findings, if patient was mbhitdred. 

• Treatment given in the field. 

• Condition during trahspdrt— Ppsitibn in which 
patient was trahspbrted should be libted. Any 
changes in vital sighs or other conditions also 
<ihould be hdted. 

You will not confuse the ihformatibh that belongs in 
the history with wjiat' belongs in the physical exami- 
nation if you keep ih mind that a history can be taken 
over the telephphc without ever seeing the patient, 
but that a physical examinatiph can be done on a 
patient who cahhot . communicate. 

A sample case presehtatidn, with components labeled, 
is presehted below. Take note of the pert men t nega- 
tives—features that, based c n femowli^^dge of a certain 
conditich, ydii would expect Uie patietttto^have, but 
dh questioning deities having; For example, the pa- 
tieht desi:ribed is in congestive heart failure, and a 
cdhditidri that predisposes one to heart failure is hy- 
pertension. On questioning, however,_ this patient 
.denied any history of hypertension. Pertinent hega- 
tives should also be noted in the physical examihatioh. 
You would expect a patient ' \ is dverdosed ph 
heroin to have constricted pup» . if they are not, this 
should be mentioned. Pertinent negatives can be radre 
informative than the positive ihformatidh obtained: 



Sample Case Presentation 



Age^ 
Vital ^igns- 

Present 
illness 

Past 
history 

Physical 
exam 

- i ■ 

Pertiherit-^ 
hegatiVe 



The patient is a T49-year-old| |maj^ with a pulse of 110 
HQ/6Q, and respirations 30 per mihUte^and 
ambulance because df [chestjaihj The pain was 




. sqeezmg 



character, radiated to th e left sh oulder and jaw, and h^d bwn present 
for 2 hours. The patieht HiSiil iiausea, vomiting , swe a t i ng , or palpita- 
tions. He is a khdwri heart pa tient and tak« nltroglyc erin^t home. He 
|dehie_s[ any histdry of hypertension or diabetes. He has h&tn treated for 
a peptic ulcer in the past. 



Chief 
complaint 

Pertinent 
- negative 



On physical examination, the patient appeared [ajertT aid [^preheh> 
sivi^ He was in mild respiratory distr^s. 

His neck veins were distended to the angle of the jaw df 45*". There 
were wet rales at both lung bases and a_gallop rhythrn was heard. The 
> abdomen was hot distended. There was 1 + presacral and ankle edema. 
The patient was given 6 1_ per minute oxygen by nasal cannula and 
iransported to Montefipre Hospital in a semisetting position. His vital 
signs remained stable thrdughc ort. 



■ General 
appearance 

Pertiticnt 
findings 



The history and phys' \-- ;^<r, • *^ve always presented 
in the same' order, reg?ijdk^s of the sequence of 
events in the field: Thus, even though oxygen might 
be given to a cardiac patient before the history is 
takeq, you s*"ii mention oxygen administration near 
the end of the report when discussing treatment. 



In discussing patient assessment, the assumption was 
made that there was only one patient. But often, espe- 
ciaiiy in traumii CEStts, there will be more than one. 
You will, therefore, need to triage the patients, ^iat is, 
sort them according to the severity of their injuries. 
The purpose of triage is to ensure that patients with 
life-threatening couJitiohs receive immediate treat- 
ment. Therefore, the first priority includes patients 
with— airway and brgathin g prdb leihs , card iac arrest. 



uncdntrdlledjbleeding, severe head injuries, and open 
che§t or abdominal wounds. Also of first priority are 
»>aiients with severe medical problems, including pbi- 
sdhihg and heart attack, patients with severe burns, 
arid patierits who are in shock. Patients of second 
priority are those ;with jess serious burns, multiple 
iractiires, and back injuries associated with spinal 
cord injuries. In the third priority are patients with 
minor fractures arid other miifdr injuries. Also includ- 
ed in ^he thir3 priority are patients who are already 
dead or obviously mdftaily wounded. 

A sample triage situation follows: 

YoiT arrive promptly (within 2 minutes) at the scene 
of a two-car collision^ The driver of the first car is 
slumped over the steering wheel; sitting beside hlrii is 
a very distraught, but apparently uninjured middle- 



scious, alert, and complaining loudly of pain iri the 
left arm and right leg. 

You move quickly td the side df the first driver arid 
deterriiirie that He is not breathirig arid has rid palpable 
pulse. While dding this, the wd^riari seated beside him 
inforins you that he complained df crushing chest 
pain shdrtly before the accident. 

In this case, the driver of the first car is dbviousiy the 
first priority, arid the paramedic shbiild femdvo iiim 
frdm the car arid begin CPR immediately, taking care 
ridt to injure his cervical spinal cdrd shduld there be:?.- 
cervical fracture. The driver df the secdrid car is 
secorid priority; the female passenger m the first car is 
third pridrity. ^ 

Glossary 

abduction: A movement away from the central axis df 
the body. 

acetabiiium: The Ci\ 'Tai>ed cavity on the external 
surface of the inndiii .i^ate bdrie in which the round- 
ed head of the femur fil:>. • 

adductibri: A riidvemerit of a liriib dr a beridirig of the 
head dr trunk toward the center df the body. 



adrenal S^smd: A small gland i^i the superior aspect of 
each icidney; produces^ corticosteroids, catechola- 
mines, and a variety of other hormones. 

atTeoios: A socket made of bone for the teeth; a lung 
ai»' cell. ^ 

anterior: Situated in front of or in the forward part of; 
in anatomy, used in reference to the ventral dr belly 
surface of the body. 

anus: The dutlet df the recturii !vmg iri the fold be- 
tween the buttocks. 

articulatiori: The cdririectiori of bdries; a joirit. 

atrium: The thiri-walled chariiber of the heart; the 
right atrium receives verious bidbd frorii the vena 
cava; the left atrium receives oxygenated blood 
fi-dm the pulmdriary vciris. 



auscultation: llie technique of listening for and inter- 
preting sounds that occur Within the body, usually 
with a stethoscope. 

bile: A fluid secreted by the liver that is concentrated 
and stored in the gailbladder and then discharged 
into the intestine where it aid^ in digestion of Tats. 

bronchus: One of the two main branches of the tra- 
chea that lead to the right and left lungs; any of the 
larger air passages of the lungs. 

canials: The eight small bdries df the wrist. 

caiidad: Tdward the bdttdrii df the body. 

cerebrc^pirial fliiid: The fiuid cdritairicd in the fdiir 
veritricles of the brairi arid the subarachridid space 
ardurid the brairi arid spirial cord. 

_ _ 1 

cervical: Pertairiirig td the neck. 

CIrvix: Tfie Idwer pdrtidri, or neck, of the uturus. 

Cheyiie-Stdkes respiration: An abnormal breathing pat- 
tern characterized by rhythinic waxing 2fnd waning 
df the depth of respiration, with regularly recurring 
periods of apnea; seen in a^ociation with central 
nervous -system dysfunction. 

chief compjaint: The problem foi which a patient 
feeks help, stated in a word or short phrase. 

»!ia7icie: The collarbone; attached to the Uj^perinost 
part of the sternum at a right angle. 

-coccyx: The lowest pan of tl backborte; i;;oinposed 
of four small fused bones; the tailbone. 

colon: The part of the large intestine that extends 
from the cecum to the rectum. ^ 

craniad: Tdward the craniumr^^ — 

ciariiurii: The skull. 

cyariMis: A bluerie^^s df the s?dri diic td ihsiifficlerit 
dxygeri in M; hi ^ 

decerebrate posture: A j/^^.un-e assuriied by patients^ 
with severe brairi dysfuricticii; characterized by ex- 
terisidri and internal rdtatidn df the arms and exten- 
sion df the legs. 
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decorticate jRisture: the postu^^ assumed by patients 

with a iesidtt at the brainstem level or above; char- ' 

acterized by tightly flexed arms, clenched fists, and 

slightly extended legs: 
distal: Farthest from ^ny point of the center or 

median litie; in extremities, farthest from the point 

of junction, of the trunk of the body, 
dorsal: A term that refers to the back or posterior side 

of the body or an organ, 
duodenom: thejirst 11 inches of the small intestine,: 

extending from the pylorus to the jejUnUm. 
dyscoi^ngate gaze: A cbnditidh in which the two eyes. 

are not aligned, but stare in different directions:; 
'ecchymosis: An extravasation of blood under the skin 

causing a black and blue inark. - 



epiglottis: The lidlike cartilagindus structurig over- 
hanging the superior entrance to the larynx anfl 
serving to prevent food from entering the larynx 
and trachea while swallowing. 

esophagus: The pbrtioh of the digestive tract il es 
between the pharynx and the stomach. 

extension: The process of straightening; the movement 
by which the two ends of any joined par* are 
drawnvaway from each other. 

fallopian tube: The tube extending from the ovary to 
the uterus. 

feinur: The bone that extends from the pelvis to the 
knee; the longest and largest bone of <he body; the 
. thigh bone. 

fibula: The smaller of the two bones of the lower leg. 

flexion: A term to describe a bending mdtidh. 

gallbladder: The sac located just beneath the'liver that 
concentrates and stores bile. 

hemipte^a: A paralysis of dhe-half df the body. 

hemeostasis: A tendency tdward constancy of or sta- 
bility in the body's internal environment. 

hormone: A substance secreted by an endocrine gland 
that has effects dh other glands or systems of the 
body. ^ 

humerus: The bone df the upper arm. 

hyperpnea: An increased depth of respiratic 

ileum: The most distal portion of the small intestine 
lying between the jejunum and the colon. 

inferior: Situated below, or directed downwai j; used 
td refer to the lower surface of an drgah dr stru;: • 
ture. 

inspection: The first part of the physicp examination, 
involving a careful visual examination of the pa- 
tient. 

jejunum: The second pdrtidh df the small iriteis*ine; 
kidneys: The paired organs Ideated in the retfoperi- 
toneuHi that filter the blood and prdiriuce urine. 



itiiteral: Of dr tdward the side; away from the midline 
\ df the body. 

Igryhx: The organ of voice production. 

liver: the large orgiri :h the right upper quadrant of 
the abdomen that secretes bile, produces many es- 
sential prd*.eins^ detdxifies drugs, and performs 
many other vital Ririctidns. 

lumbar: Refers td the region of the spine OTd sur- 
rduriding trunk between the thorax and the brim df 
the pelvis. 

lymph: Ah almost colorless nutrient fluid that circu- 
lates in the lymphatic vessels. 

mandible: The Idwer jawbone. 

maxiiia: The upper jawbone. 

medial: Toward the midline df the body. 

meduiia oblongata: The pdrtidh df the brain between 

- the cerebellum and ^pihal cord that contains the 
centers for contrdl df respiration, heart beat, and 
other major cdhtrdl centers. 

ovary: The female gonad in which eggs and female 
hdrmdhes are produced. 

pallor: A paleness df the skin. 

palpation: The act df feeling with the hand for the 
purpdse df determining the consistency of the part 
beneath. 

pancreas: Ah iritra-abdominaj gland that secretes insu- 
lin and important digestive enzymes. 

paraplegia: The loss of both motion and sensatidh in 
the legs and lower part of the body, most cdmmdri- 
!y due to damage to the spinal cord. 

parasympathetic nervous system: A subdivision of the 
autonomic nervous system involved in control of 
involuntary function.; mediated largely by the 
vagus nerve through vhe chemical acetylcholine. 

patella: A small, flat bone that prdtects the knee joint; 
the kneecap. 

perca^ion: The act of tapping a part of the body; 
used as an aid in diagnosing the condition of the 
underiying body structures by the sound obtained 
by tapping with the fingers. ^ 

ipericardluni: The dduble-layered sac containing the 
heart and the drigins df the superior vena cava and 
pulmonary artery. 

phalanx: Any bone of iuiger or toe. 

piijitary glaiid: The master gland dfth^?: body, located 
in the brai^i behind the eyes; irifluehces ihe secre- 
tions of all other g!ands, 

plas^na: The fluid portion df the whdle blood; contains 
the red and white cells. 

I posterior: Situated "in back- df df behind a surface. 

prone: A position of lying fla/ with the face down- 
ward. 
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prbstiite:_The gland at the base oT the male bladder 
that bfteh becomes enlarged later in li^ and causes 
aii bbstructibh of urine flow. 

proximai: Closer to aiiy point of reference; usually 
refers to closeness to the heart. 

qiiadriplegia: A paralysis of both arms and legs. 

radius: The bone on the thumb side of the forearm. 

rectiini: The distal pbf tibh bf the large intestine. 

rhphchi: Coarse rattling sounds somewhat like snor* 
ihg, usually caused by secretions in the bronchial 
tubes. 

sacrai: Pertaining to the sacrum, a part of the pelvic 
girdle. 

scapula: The shoulder blade. 

seminal duct: Th^: duct through which sperm pass into 
the, seminal vcs»- ies. 

stomach: The hollow digestive organ in the epigas- 
trium that receives food from the esophagus. 

stridor: A harsh, high-pitched respiratory sound asso- - 
ciated with severe upi^er airway bbstructibh. 

superficial: Confmed to or pertaining to the surft'/ce. 

superior: In ahatbmy, used to refer to ah organ oi part 
that is Ibcated above another organ or part. 

supine: Ly Mg Horizontal in a face-upward pbsitibh 

subciitahebus eir jyseiria: A cohditibn in wh^cl 
trauma to fh ;iirig br airway results in the escr 
bf air into body tissues, especially the chest w 
heck, and face; a crackling sehsatibh will be felt ini 
palpation of the skin. 

suture: A type of fibrous joint in which the opposed 
surfaces are closely uni^d; also, ths material used 
in closiug a surgical wound. 

sympathetiP nervous system* A subdivision of the auto- 
nomic nervous ^jystem that governs the body's 
**fight or flight" leactions and stimulates cardiac 
activity. 

tachypnea: Excessively rapid rau of respiration (over 
25 p'^r minute in adults). 

tarsal: Pertaining to t : tar3us. 

tarsun: The root of the foot, or insl.^p; also, the tiuidus 
ptates giving solidity and foun fb the edges bf the 
eyelids. 

testes: Plural bf testis. 

tesfis. One of a pair of male reproductive glands that 
fyrcduce sperniatozba when sexual maturity is 
reached. 

thoracic. Pertaihi tg tb the chest. 

tik/rdid gland: A 3'uctless eiidbcriite. gland lying in 
Ucni of the tracho\; prod i ices hbiynbries involved 
in metabolism regUlaCioii. 

tibia: The larger of the two bones in the leg; shin- 
bone. 



tnicbM: The cartilagihpu3i tube extending from the 
larynx, tb its division iritb the maihsl/eam bronchial 
windpipe. 

ulna: The larger bone of the forearrn, on the side 
opposite iii^i of the thur^^ 

ureter: Ether of the tube convey uiine from the 
kidneys to the bladder. 

urethni: The canal that leads urine from iho bladder 
to the urethral brifice. 

uterus: The rnuscular organ that holds jaidnourisheL the 
fetus, opening into the vagina through the cervix; 
the womb; 

vagitia: The carial in the feinale extending frciti the 
uteriis tb the vulva; the birth canal. 

Yt^tnU: Referring to the belly; the anterior portion of 
the body 

ventriclaf: The^hick-walled muscular chambers 'n 
hem that receive blood fron^ the^atrium and icv< 
blood into the arteries; also, any small cavity. 

vertebra: Any one of 33 bones of the spinal column. 

wlieeze: A high-pitched, whistling sound characteriz- 
ing an obstruction or spasm of the I jwer airways. 

zygomatic bone: The cheekbone. 
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Module 111. 

Shoek and Fluid Therapy 



UR:t Fidid and Electrolyses 

^ 

The human body is wCci^ -jJi^ja <:hiefly of water, wh^ch 
provides the ehviionriieivt in which the chemir si reac- 
tions necessary for life take place. Wate^r also prov- des 
a tra>?sport medium for nutrients, hormones, and 
wastc_ ir.ateri ils. The total body water (TQW) fsce 
Fig. 3.1) makes up 60 percent of the weight of an 
adult. It is divided into intracellular fluid (ICE) and 
pxlracellular fluid (ECF); the two types of f?uid are 
separated by the membranes, such as cell walls. 

• ieF, th * water contained inside the cells, norrr al- 
ly accounts fcr percent of body weig! 

• ECF. or .ater t . iside the cells, accounts for 20 
pevcent bi uody weight, is fur the- dtv'ded into 

— luterstitia' luid, the water bathing the cells, in- 
terstitial Jluid\'^ccdUn*.s for about 15 p^ cent of body 
weight. This categci^ also ^ncjodes special fluid.col- 
lectiohs such as ceretrospinal and intraocular fluid. 

^Ihtravr/^^uli' ; fluid (plasmr."^, the water v\ ithjii the 
blood v^::^cis This carries rea b?ood cells (RBC a), 
white ,bk»od cells^A^BC's), and vital nutrients. Intra- 
vascular fluid normaHy accounts for about 5 percent 
of body Wv 5ght. 



Thus, in a 'O-kilbgram (kg) (154-pound) man, there 
are about C liters 

(1) of watc i. distributed as- 

* ECF=14 1 
— Interstitial fluid =1^^ ' t 
— Plasma=3.5 i 

Salt tf olebu\e^ 

The other 40 perccin of body u eight is made up of 
the various organic and inorganic salts whose mole- 
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caies are usuaily dissolved in water; The water is Ihe 
solvent, and the dissolved molecules are the solute. 
Solute molecules can be classified as electrolytes and 
nonelectrblytes. 

Electrolytes ar<! substances v >';ose moleccles dissoci- 
ate into electrically charged c;omponents called ions 
(cations and anions) when placed in water. 

Ion** vvitti a positive charge are called cations, because 
the/ migrate toward the negative pole (cathode) 
when ' an electr ic current passes through the water. 
"^^t^, rruM impoftan.: cations in the body are sddiiim 
i *^), poidssium (K*^), calcium (C^^^J^ and niaghe- 




Ei'='t;olytes 

Figure 2. Electric Current Pai»s5f>g Through 
Salt Water 

i s with a negiitive charge are called anions, because 
cse ions mig-ate towfird the po?utive pole (anode> 
when electric current passes through the water. 
Among the most important anions in ' idy metab<^^c - 
are chlorid'^ (CP), bicarbonate (HCOl.S and or^a'a'C 
and inorganic u^lds. 

Figure 3 2 iilustra^es whr*. happens whep ordinary 
table s?.ii iJNaCI; is dissolved in water thrbugii .vhich 
an electric current is passed. The NaCl molecules 
dissociate into Na"^ iojis (cations) and Cr ions 
(anions), arid each migr toward the oppositely 
charged pole. 

In physir,Idgic solutions, the t'^tal millieqoivalents of 
cation always equals the t'Jta! millieqiiivaler 's 
anion: The millienuivalent is a measure of the combm- 
ing power of ions and rs the expression of measure- 
mpiit of electrolytes in solution. 

Oppositely charged ions attract each other and tend 
to .'^combine in solution. The number of 'oris an elec- 



trblyte combines with depends on the huihber of 
charges it carries (its vdilerice). A mbrib^ alerit idn_ has 
one charge arid a bivalent ibri has two charges. Each 
positive _charge cari combine with only brie riegative 
charge. The riuriiber of rriilliequivalerits of an electro- 
lyte, is determined by the total number of charges 
carried by that electrolyte in the solutidri. Total 
charges equal the number of ions multiplied by the 
number of charges per ion. Each milliequivalent con- 
tains a standard number of changes expre?';Sd as railli- 
mole of <:liarges. (The millirvjle is a "nit thJ»t chemists 
use to :ic sc ibe numbers of particle:.) 

The foil ;wing example illustrates how the valence of 
an ion afibns its coriibining power and therefore the 
number of milliequivalents it contributes to a soiruion: 
Na^ is a singly charged (monovalent) cation, and Gl" 
is a singly charged anion. Therefore, 1 milliequi^'a.icnt 
(mEq) o.' Na ' will react with I riiEq of CP to form 
NaCl. 

Since each Ca"^"^ ion has two positive charges (bJval- 
e;it cation), each millimole of Ca^^ has 2 mfcv; of 
positive charges: 

Total charges =1 millimole (n- lole) ions X 2 charges 
p.-r ion — 7riiEq charges 

Therefore, each rriHliriible of Ca"^^ cari cbriibine with 
2 riiEq bf ariiori. 

The body fluids also coritani ricr.^lncfrolytes, or 
solutes thc.t Have rid electrical c* .r:^*?. hrsc include 
glucose, certain proteins, anH t ea. S:^^h adlutee a/e 
usually measured in grariis or ii!illi^,r'2:r»s. I'he normal 
concentration of glucose in the blood, for example, is 
about 70 to 110 rriiVigiBtns (mg) per Itx? millil lers 
(ml). 

Osmosis 

As was ricted previously, the body is made Up di 
Sv^veral fjUH cdriinartmerits .scj arated rrdm drie an- 
dti:er by rni^-Hbranes. The cdncentratidn df sdlute par- 
ticles— whether electrdlyt^js or nonelectrolytes — Iti 
these cdn\partments is determined chiefly by a P^ces<; 
nailed osnbsis. If twd solutions 9x'e separatecroj a 
samipermeab e riiembrarie (sUch a^ a cell wall), water 
will flow acrdss tHe membrane *"fdm the solution of 
\LV/*it ccncehtratidr td hit of hi| her concent? '»tion — 
thfc net effect being td equai'w the Lolute ccnccntra- 
tidn j dn the two sides of the membrane (see F ig. 3.3). 
The force that makes water move rrom ar area of 
lov/ p<>rticle concentration to an area of hi jher con- 
centration is called Dsmotic pressure. 

f ^ur*' ^.3 represents a cell which has been piaced*iri 
a s,; !t!on whose solute concentratibn is lo'.v^r 
I'nii \:i:!cli the cell. (The cell fluid is saiu tb be hyper- 
onic \v:t; respect to the sblutiori; conversely^ the 
i-olution is Hyp .tC; ' '.vith respect to the ICF.) Water 
noves from the sblutiori of lower concent ration 
ac ii'oss the cei! rforiibrarie irifo the intracellular space, 




equalizing the solute coiicent rat ions insidi. and outside 
the ceil (iniiking them isotonic). As shown in the 
figure, the ceil nii^it expand its volume to accommo- 
date the extra water The tonicity of the splutidn or 
compartment depends on the ambuni of solutes pres- 
ent in it. A higher concehtratidh of the solutes will 
rendc- • tlie r>:;iutio;i hi^pertonic, and a lower cbriceri- 
tration will render it i^ypotdnic. 

In a clinical situatvon, if ydu were to irifu.^r; pure 
wat'2.- (withdut any sdluJes) into a patient's vein, the 
•va'.er would mdve in large quantities across the red 
eel membranes, since the solute cdncentration inside 
the RBC's is much higher than in water. There is a 
limit, however, to the ability of cell i^^n^^ranes to 
stretch, and eventually the walls of the R^BC's would 
give way. For this reason, intravenous (iV) infusjons 
are usually close co Isotonic; that is, they^ have about 
the same solute concentration as the blood in order to 
minimize such fluid shifts. 

In the extracellular fluid, the principal solute exerting 
osmotic force is sodium, which is hdrmally present in 
a concentration of about 124 mEq per liter. Ndrmal 
saline solution and IV fluid (which will be_discussed 
later) contain 154 ir.Eq of sodium per liter. Thus, they 
are very close to isotonic with the extracellula; fluid. 

diffusion df Solutes 

Just as water molecules cross membranes to equalize 
Winter concentrations on both sides, solute molecules 
diftase across membranes to equalize solute cdhcen- 
■ tratioiir oil the two sides. However, solute mdlecules 
cross membranes less freely than water rh^' '^es dp. 
The rate of passage of solut" rriolec s body 
membranes depends, on theif siz<' -vd rdau >e ability 
to dissolve in membranes. " ,oi'ite :"artic]es cross 
Ticmbranes more freely tha^ larger parvicles do, and 
liicharged molecules, which dissolve readily in lipid- 




Effect of Osmotic Prfissure 



jrlfsdiB 3. Osmotic Pressure Effect 



cdhtairiihg membranes, cross rriernhirihes more easily 
than charged particles (ariidris aiid cations): 

Because it is charged;, sddium (a.ri anion) crosses cell 
membranes very sldwly. Therefore, ah i»ib.bnic NaCl 
(normal saline) ihfusidh can be used to e>-parid blood 
volume, because the sddium _will hot equilibrate across 
the blood vessel membrane for several hours. 
.Like ndrmal saline, lactated Ringer's sdlutidri is an 
isotdnic electrolyte sdlutidri. Because its anions and 
catidris cross body rileriibraries sldwly, liictated Ring- 
er's solution cari also be Used to expand blood 
volume. Electrdlv^e folutidri'' liice uormai saline and 
lactated Ringer'^ are referred lo as crystal oids. 
Albumin, a large pias<n?i protoin, crosses membranes 
even less easily than crystidloids do Therefore, in- 
fused albumin remains within iuz blood vesseJs for 
many hours and expands blood volume faster and 
more effirientiy. Protein solutions like albumin are 
referred :o as colloids. 

Active Transport 

Glucose arid aniirid acid ipolecuies diffuse slowly 
thrdugh membranes. (Ai^o acjds are small cdmpo- 
rierits df proteins.) The «ills need_a continuous supply 
df these molecules for metat nllsm, so cell mem'branes 
actively transport them inic- cells. 

Active transport differs frdrn diffusion iri three ^ways. 
First, active transpdri ''an carry mdlecules frdrii areas 
of low concentration to ai .^s of higher cdriceritratidri 
(against a cdriceritratiori gT.xdie.ii)- Second, active 
trarispdit requires eriergy vvhile diffasidri require- 
ridrie. Third, it is faster Ihi.; U'ffusiori. 

Because glucose enters cells rapidly, chemically isd- 
tdriic glucose solutim (D5\V' = 5-percent dextrose in 
water) behaves nhy^ologlcally as if it were hyper- 
tonic, ii.fiised glucose mol'icules rapidly teave ^''c 
bloon .tresm. I^.avinf' water behind. TThis makes the 
blood hvpntciiic rel.aivi to the extravascular space, 
so water then leaves ihj bldod sircarii by osmosis. 
(Since D5W does not remairi the hlddd strearr. it 
cannot be used to expand blood \ dV.me.) 

Review Of Definitions 

Ari isdtdriic sdlutidri is a solution lia\Mng a cdncentra- 
tidri df sdlute molecules equal- tc that in the celis. 
Therefdre, Isotonic solutions (e.g^, normal saline) ad- 
miriistered intravenously to a normally hyd^atf a ; a- 
tient wir neither draw water out of the c(Mi> ridr 
vontribute water to th. Ms (see Fig. 3.-1). 

A hypotonic sdlutidr sdliitidr, havirig solute 

cdncentratidn 2c, V-- than that df the cells. Therefore, 
;vl" n a hypdtdriic solution (1/2 riOfm. ^ r-^line) is in- 
fused iriiraverioiisly iritd a normaliy hydrated patient^ 
water will hir5;rate frdrii the solution into the cells (see 
Fig. ?J). 
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A hypertonic solution is a solution having a cdnceh- 
tration of solute molecules higher, than that in th^ 
ceHs. When a hypertonic sdlutjoh (D50W, 50-pcrcent 
dextrose) is aclminister«cl intravehdusly _td a ndrmalli^ 
hydrated patient, it will crasv water from the ceils 
into the vascular spac(. ^see Fig. 3.6). 

A cryistaiioid solution is a solution containing no pro- 
teins: 

A cdlldid sdlu'idh is a prdteih-cdhtairiihg solution. It 
stays in the vascular space longer arid is useful in 
riiairitaihiiig vascui^ar vblUriie. 



Red Blood Cell 




Water Moves, into (jel' 
Causing Swelling 



Figure 5. Hypotbhic Solution 



Closer took at tlie Electrolytes 

Each electrdlyte plays a specific rb!. ^ the body. !t 
important to know sdriiethirig about the characteris- 
tics of each because ydu will be dealirig with patients 
whd have electrdlyte imbalances, arid ydU will be 
adriiiriisteririg solutions .vith diiferent electroVte cpn- 
cehtraiibris. The pfihcir/^i cations are sodium, potas- 
sium, calciurii, and r.-^dgriesiUrii. The priricipal anions 
are chloride and bicarbbriate. Sodium (Na^) is the 
liiDst prevalerit extracellular catiori; thrcu^I; its osmo- 
tic fox-i-e, it plays a rilaicr role in_ ';"eguiating water 
distribution throughout Jhe body. As a^eneral rule, 
water foltows sc Hum. Tli'^efore, when the body loses 
odium — for example, after a patient tai;es a diuretic — 
wa» is idst with it. Similarly, when sodium is re- 
tained, water is retained also. For instance, when a 
person e.'^ts a bag of potato chips, he takes in a large 
amount of common salt. Because Ihe scvdi'jm is ab- 
sorbed from the intestines, the body responds by h aid- 
ing N^'ater, temporarily reducing urine dutput. 



In .lormal iridividi als, tie kidrieys arid dlhej regula- 
tory riiechariisriis ^ddri straighteri things out. and the 
kidrieys excrete sbdiUril aldrig with thr ietained water, 
mairitairirig a stfe sodium level. However, patients 




No Water Movement 
Irdtcnic SdlL'tldn 



Figure 4. Isotonic Solution 



with certain illnesses jaririot excrete sddiUm sd readi- 
ly. A patient with cJrigestive heart failure, for exam- 
jple, alr:;ady has C'-oess sddiUril arid water; eating a bag 
of potato chips dr receivirig ari irifusidn of electrolyte 
sdlutidri may be h ^lal, because it may cause the reten- 
t2dri df so -much water that the patient . ; rally 
drdwijs in his or her own extracellular fluid. 

PdtassiUiri (K^) is the cl.ief iiitracolhilar cation. It 
plays a critical role in condurtipg electrical jmpuj'ics 
in nerves and muscies. including the„Jheart, and is 
needed for nerve and muscle cell excitation (irrUab^i 
ity): As an **lectrical impalse travels along a nerve or 
a muscle membrane, scdium ior '-^ cell ?^Tid 

potassium ions leave it. 

If the potassium cori«;eritratic; jorly become5 

tod iow^or too high, c^ira: tc in^s may devel- 

op. High serum potassium (hyperkalemia) may occur 
in renal disease because the kidneys cai>not excrete 
potassium. In such cases, potsissium accumulates if the 
pat ent eats foods high in pdtassium (bananas, citrus 
fiuits, topiatoes). 

Trauriia arir! acidbsis alsb increase senii.Tf potassium 
levels. Iri traUriia, pbtassiUrii leaks out of damaged 
cells iritb the biddd stfeam. This is rai^rly H^ngerous if 
kidr.f'y functiori is normal, because the l.idneys rapidly 
e icfetc- the excess potassium. 



To understand' why potassium accumulates iri acidd- 
sis, it helps to be familiar with normal renal f sic^rii 
excretion. When the kidney tubule reabsorb, lum, 
it may excrete either hydrdgeri ions dr pdtai a-n. Iri 
aciddsis, the *abule preferei-tially excretes hydrdgeri 
ibris td raise .he seruhi pH tbward ribnrial— that is, to 
cdrrect the icid-base balarice iri the body. (The acid- 
base balanc! is explained in the riext sectidri.) Potas- 
sium is reta fried iri the body arid accumulates ii the 
biddd streaiTi. 

Cardiovascular signs of hyperkalemia first apptpr on 
the electrocardiogram (EKG). (For a discussidn df 
the normal EKG, see Module VI.) T-waves becoriie 
high and peaked; ORS complexes wideri; arid T 
segment.^ become depressed. If pdtassiurii levels lise 
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i still higher, T-waves disappear; heart bj^^^^^ ^ccu: ■ 
and the heart may stop cbmpletely (asystole). 

becrc^ased serum potassium is called hypo^?* 
(Hypokalemia occurs when theie is iri^"r<*ajieLj ^r^ 
slum excretibn due to either diuretics or E?Jlar6^,3S.> 
Diuretics greatly increase the number of sodium if ' « 
in the renal tubular lumen. As the iubtilar cells reab- 
sorb part of thes^e sodium ibris, they excrete potassitm 
ions inld the ihe, the body lose? potassium, and 
hypokalemia may occur. 

Alkalosis produces hypokalemia because renal tubular 
cells compensate" by conserving hyd/og^n ions to 
lower the pH toward normal. The tubular cells ex- 
crete potassiunn instead of hydrogen ions when they 
reabsorb sodium. This lowers serum potassium levels. 

Hj^pkalemia weakens skeletal, smooth, and ca-diac 
""muscle. Normal skeletal muscle reflexes disappear and 
gastrointestinal smooth muscle stops contracting. 

Hvpbkalemia also produces characteristic EKG 
changes. Voltages of all EKG waves decrease, 
and T-waves flatten: S-T segments also become de- 
pressed. Other cardiac changes include cardiac ar- 
rhythniias and increased sensitivity to digitalis. 

Galciurri (Ca"^"^), which is deri^'^.' '^argely Trdm iiiilk 
products and meat ih the diet, a versatile cation, 
useful particularly in bone develbpment, blood clot- 
ting, and neuromuscular activity. Calcium ions are 
needed for normal muscle contraction. When a nerve 
stimulates a muscle cell, calcium ions flow out of 
stores within the muscle cell. Ther^e ions tjien bind to 
the contractile protein, actomyosin, and musc'te co.^- 
tractibn begins. 

Calcium is found in the blood in both charged (Ca ' ^} 
and uncharged forms. Because only the charged form 
takes part in muscular cbritractibh, changes in the 
relative amounts of charged and uncharged calcium 
ait. r muscle contracti-.iu even when the total ambuht 
of calcium remains unchanged. Acidosis increases the 
amount of charged calcium; ^alkalbsis decreases the 
amount of charged calcium. The ambuht bf charged 
calcium in the blood also decreases in pancreatitis aiA 
renal disease. 



bo\v 5«ram calcium (hypocalcemia) produces numb- 
ness and tingling around the mouth and iii the fingers 
rmd lo* r In addition, skeletal muscle reflexes become 
ilyj'eractive condition called tetany), arid skeletal 
and tbdorninai rtiU^cJes . crariip. CbrivUlsidris may 
c«.cui'. Ca 'djac ch^ingrs are seen on the EKG as 
i^.i ^[^inehed Q-T ir-tervsls. 



Red Blood Gel! 




''Vater Drawn From Ceh 
Caubi.i^ Shrinking 



S/pertonic Soi« :tion 
Figufo 6. Hypertonic Solution 



H ij^ serum caicium (hypercalcemia) produces fa- 
ttgae, weakness, nausea, and vomiting; loss of. appe- 
tite; and weight loss. \s serum calcium levels rise 
higher, the patient becomes drowsy, then tiricbri- 
scious, and finally comatose. 

Hypercalcemia is mbst frequently seen in patients 
who have bone cancer br tumbrs bf the parathyroid 
glands. These grbwths increase serum calcium by re- 
leasing calci 'm frbm the lones into the blood stream. 

Magnesium (Mg"^"^)^ ■Jvhich is found in many foods, 
plays an impor^ar r>ie^^ a coenzyme i!i protein and 
carboliydratp meiabolism. It also acts in a Tiahner 
similar to caicium to help control neurbmuscdlar ^rrit- 

?.bj':ty: 



C.iibride (CP), bre of ihe principal anions, combines 
with sbdium arid thus is found primarily ii^ the extra- 
cellular fitiid. It participates indirectly in maintainir.p:. 
acid-base balance. Since sodium also binds a second 
. anion, bicarbonate, there is a reciprocal relationship 
between chloride and bicarbonate concentrations in 
the extracellular fluid. 



Bicarbonate (HCOJ) is the chief buffer iri the body; 
as such, it plays a riiajbr rble iri riiairitairiirig acid-base 
balance. Other anions include phbsphatt '(HPOl), 
which is iriipbrtarit iri cell metabdli sin;, organic acids 
iuch as lactic acids; arid certairi proteins. PI sma pro- 
teins play a particiilarly important role n niain tain ing 
vascular vclurile. Bee-ruse they are large moler^les, 
they stay v ithin the vascular -jpace and contribute ♦o 
the bsriidtic "pull" of water from the 'nterstltial fluid 
iritb the capillaries. 



Table 3.1 presents hqrriial electrblyte cbriceritravibris 
i^ ..le interstitial and intracellular fluids. 



Acid-Base Balance 



Acid-base^lance refers to regnlatibri bf the :briceri- 
cration of hydrogen ions (U ) iri bbdy fluids. The 
body must keen its hydrbgeri-ibri cbriceritfation within 
strici limits to mairitairi ribrriial ceil function. Even 
slight changes ft-orii the ribrmal cbncentratibn disturb 
vital chemical reactibris. The term "pH" is osed to 
express the hydrogen-ion conc<*n> ^tion of a fluid. 
The pH equals the negative log of the hydrogen-ion 
cbriceritratibri: 



where 

H"*" = hyd'"bgen-ibri cchceritratibri 
Exoressing his iri anbther way, the pH equals the 
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table 3;!.— Norma ElisiJtrolyte Coh^iutratibhs 
" (mEq per liter) 



Eleclrdlyte 



Serum 



Iriter.'iTi-. 
tial Flliid 



Intracel- 
lular 
Fluid. _ 



Sodium^.. 135-150 

Potassium 3.5-5 

Calcium ^-^^ 

Chloride . . .1. .. 95-110 

Bicarbonate......... ... 21.5-28.5 

Phosphate. . . 2-4 

Proteins..:................. 16 



U5 
4 
5 

114 
31 
2 
1 



10 
160 
2 
3 

10 
100 
65 



negative of the exponent in this fdlldwirig sample 
equation: 

^ 10^^ 7)-^' exponent 

llierefore, pH= — (~-7):^7 in tnis equation. 

At a pH of 7, a solution is neutral. A fluid with a pH 
below 7 has ah increased cbncehtratibri of hydrogen 
ions and is called acid; ^ fluid with a pH above 7 has 
a decreased cohcehtratidn of hydrogen ions and is 
called alkaline, or basic. 

The body maintains a slightly a!kajine pH; the normal 
pH rzige in the extracellular fluid is 7.35 to 7.45. A 
pH above 7.45 (decreased hydrogen-ion concentra- 
tion) is considered alkal osis. A pH below 7.35 in- 
creased hydrogen-ion conr:r.^iatiori) indicate^ ...ciud- 
sis. 

The V 'reme limits df pH cdmpatible with life >.rs 
abdut 6.9 dh the acid side and 7.8 on th' ilkaline side. 



ph 



Hydrogen 
Idhs 



Above 7^45 Decreased 

7.35- 7.45 ..... ...„.,...: ..... 

Below 7.3 V increased 



Conr'it:on 



Alkalosis. 
Normal. 
Acidosis. 



Nictabdlic prdcessef, usually pi;o<^uce excess acid, 
whicli the bddy must get nd of to ^namtatn the acid- 
base oalarice, that i?, tc keep the pH within »''ir: 
normal range. For This p!*rpose, thr boay has rh»* 
principal processes cr sy tenif 
The butrt?!r systetn 

• The respiratory systitm 

• The renal system 
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The buffer system is the fastest-acting of the three 
defense mechanisms, respdndirig within a fractidh df a 
second to pireveht large shifts in hydrdgeri-idh cdh- 
cehtratidri. A buffer may be regarded as a chemicai 
"sponge** that sdaks up hydrogen idris when they aire 
overabundant arid releases them when their concen- 
tratidri becomes tdd Idw. 

The mdst important kind df buffer system is the car- 
bonate system, which consists of a mixture of carbon- 
ic acid (FfcCbl) and bicarbonate (HCOi) in a normal 
ratio of 1:20 (see Fig^ 5.7)^ Carbonic acid is a weak 
acid that constantly breaks down into water (H2O) 
and carbon dioxide (CO2): 

H2C0S ► H2O+CCS 

of intc hydrogen ions and bicarbonate ions: 

H2CO3 ►H^+HCQa 

Thus, carbonic acid is in equilibrium with both carbon 
dioxide and bicarbonate: 

H2O+CO2 > H2CC^ H+ + HC6^ 

There is an equation, called the Heridersdri-Hasscl- 
balch equation, which is used io calculate the jjH df 
mixtures df weak acids arid their salts. For the car- 
bdriate systerii, this eqiiatidri reads 

pH = 6.1+log 

^ H2CG3 

where 

HCC5 = bicarbdriate cdric« "trj^tidi 
F5CCS = carbdriic-acid cdiiceh; ration. 

In th^: '.ody, the normal ratio of bicarbonate to car- 
bd.ilc-acid concentration is JO A Insert aig this value 
into th.^ Henderson ^<asf.e!baich f qoatio^i gives: 

r'^-::6:l-. ?''=^^0 log2d=1.3 

'■ 1 ^ 

Therefore, pHi^t 4- 1;^=7.4, the norn:al body pH. 
Frotn the Her.cb^rson-Hasselbalch equation, it can be 
seen that increases in b:carbonate-icn concentration 
increase 

iogJ2£^ . - 

^ H2eo3 

and therefbfe raised pH (wuK' ne' blood more alka- 



contrast^ lowerf-d bicarbonate levels decreased pH 
(make the blood more acidic) by decreasi ng 

log 

The e'I7r.'Zts of inci>:::r-t^u and decreased carbonic-acid 
levels can also be predicted from th? Henderson-flar^- 
seibalch equation. !:*crease^ ^ irbonic ZlCU < ohcc atra- 
iio'i; decJ ^'ast s 



log- 



JIPS 
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and therefore decreses pH^ in contrast, decreased 
carbonic acid concentration increases 

and thus iiicieascs pH. 

The carbonate buffer system may also be examined 
nonmathematically. The direction in which the reac- 
tion 

cd2 -f H20 — ► H2e^ — + Hcix 

priicoeds depends on which molecules are present in 
excess. For exainf le, if carbon dioxide is added to th(^ 
system (as in hypoventilation, ^ith carbon d' > i'^ 
fetentidn), it combines with water to form more • - 
bonic acid. The reaction will proceed to the rig; ' 
an attempt tc ebalance the system: 

As a result^ thv*? fluid becomes slightly more acid, it is 
prevented" from becoming extreisciy acid because piirt 
of th*j cafh.....ic acid produced di'isociates into bicar- 
bonate. 

Oil the other hand, if hydrogen ions are addsd to the 
sysf.em, as in diabetic Vetoacjdosis where excess acids 
ari accumulated, they comb'ae vvith bicarbonate to~ 
form more carbonic acid. In this case, part of the 
carbonic acid dissc^ciates into carbon dioxide and 
water: 



H2CO3 



H2 + CCfe 



The other two principa! mechanisms for i sguljiting 
the acid base b .lance, the respiratory systein and the 
renal system, eilminate the products O- Jhese^rf^ac- 
tidns. The lurigs eiiminate carbon dioxide! and the 
kidneys eliminate bicarbonate. 

The respiratory. system acts as a backup system in 
acid-base regulation. The respiratory mechanism is 
slower than the buffer mechanism and takes 1 to 3 
minutes to become effective. / 

When bioc^d le\els of carbon dioxide or hydrogen 
ions f icrease above normal, the respiratory centers of 
the brain are stimulated and increase the rate and 
depth of respiration. This ihcrer^es the rate i:t which 
the lungs exhale carbon dioxide. The carbon dioxide 
concehtratidri in the extracellular fluid falls, and there 
is less carbon dioxide available to forr;» ^.'^rbonic acici 
As carbbri-didxide and hydrdgen-idn concentrations 
return toward ndrmal, stimulation of the re:^piratory 
C' iter decreases, and the rate and depth of respiration 
return toward ndrmal. 

The renil ?/stem deals relatively slowly with pH 
changes ]nd requires hours to aaya i^pfuie it becomes 
effectived Therefore, renai regalfition is irrif^ortant 
main'y in long-term maintenance of the acidtbsise b?l- 



excretion \\\- 
■n . ;>ota Jsium excre- 
tecumulates in che 



The kidneys regulate pH_by excreting excess hydfd- 
gen or bicarbonate jdric If the pH of the extraceiiular 
fluid falls, (i.e., if the hydrogeri-idn concentration in- 
creases), the kidneys eliminate mdre hydrogen ions: If 
the pH of the extraceiiuiar fluid rises, the kidneys 
eliminate /more bicafbdnate ions to rei:ore the bd- 
aiiLe. / 

As was mentioned ejsrher in this chapter,^ th'^ kidney 
may excrete either hydrogen or r ^^assium ions when 
it reabsorbs sodwim. When hy» ./ 
creases o compensate for -vc .'o 
tion decreases, and potass 
blood strearr*. 

in contrasi, when the kidney retains hydrogen ibn^ to 
cornpensate for alkalosis, potassium excretivtri in-- 
creases and the serum pbtass.ur.i level decreases, 
rhe operations of the acid-base balance have clinical 
applicatibris. Nbrrnally, ap was mentidned, the bicar- 
bonate and carbonic acid "in the extracellular fluid are 
in balance. He . ev»f, there are several clinical condi- 
tioi.3 in which litis balai:iCe is disrupted. They ar;e 
respiratory aciddsis knd alkaldsu and metabolic acido- 
sis arid alkaldsis. 

Any cdriditidn that hampers ventilation may result in 
caibdii dldxide ret^ntion^ oi^j'espiratory acidosis. The 
relained carbon dioxide combines with water to form 
carbonic acid (HaeOa), which partly dissociates into 
hydrogen ions (H*) and bicarbonate (HCO3 

H2C — > CO2 + K2O H"^ ^ HCC^ 

Once again, the effect of increased carbonic acid bri 
the pH can be deterrwi led from ^hc Ileridersdn- ias- 
sclbalch equatibh. Fbr 3xanip)s if the ca 'bdnlc-acid 
cb|^/;c-ntrati .h uecbn es ife i\c s greater, the rar^o of 
bicnrbbnati tb carfcl- "-iiJ chinges from 7.0;. 1 to 
2C 1.5. Inscrtins this into tlie Henderson-Hassell a'ch 
equatibh: 

pH 6.1-1- log 



e.i-fici- - 



1.5 



_20_ 

1.5 



13 



log 13=1.1 
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Thererbfe pH==6.1^ l.l--^7.2. (Remeinber that a pH i 
belb>y 7.35 indicates acidosis.) Because th0 pH falls 
wh^ri carbon dioxille accumulates, the kidney must 
conserve potassium ions in order to excrete hydrogen 
ions, This means that serum potassium (k^) rises in 
respiratory acidosis. I 
To treat respiratory acidosis, the underlying respira- 
j tbry proo. ii must., be corrected and ventilation jnost 
be impro ved. Treatment' of respiratory problems is 
describctJ rn Module V. 

Any I leading to hyperventilation increases 

the cAf'iratioii of carbon dioxide .4nd reduces the car- . 
bonic-acid level. Thisj leads to an increase in pH, and 
respiratory alkaU sis develops. This occurs. Tor -:xam- 
pic. when a patient hyperventilates and bld%v> off 
more carbon dioxide than usual. As a result, carbonic 
acid dissociates into carbon dioxide apd water to re- 
place part of the exhaled carbon dioxide; 

eOi H2O H2CO3 . + HCC5 

Simiiariy> hydrogen ions -ind bicarbonate recbmbina 
•to replace part of the dissociated carbonic acid. 

The effect of lowered carbonir acid on pH can be 
determined from the Hendersdn-Hasselbalch etfaatibri. 
For example, if the rra-b: *ic-a<?id cdhcehtratibn be- 
comes hair as large,, the rs^tic of bicarbbriate to car^ 
bonic acid changes from 20:1 tb 20:0.5. Inserting thlTjr 
into the equation: 

pH = o.l-^log'— 
0.5 

o • 
5 

log4u=1.6 

f*j I 

Therefore, pH = 6:l + 1.6 = 7.7. (Rer Jj that a pH 
above 7.45 indicates alkalosis.) 

Alth.iU|:.h the probjem exists in the respiratory system, 
it is the kidneys that compensate, as /in acido^sis. In 
alkalosis, however, the ■ •Hneys excrete bicarbonate 
and potafsium 10ns and TCtxwi Hydrogen ions. Thi§ 
returns the pH toward normal. 

Tiieof'^^'caUy, re^rirj^.tdry alPaldsis cduld be treated 
by admihisteriK^ carbon didxide lO the patient. This is 
in fact the principle behind treatment bf hyperventila- 
r!oa: ' e patient 15 ?,oked tbl^reptll:? into a paper bag, 
so thai h/: br she relifeathes the exhaled : :prbon diox^ 
ide. In this way,.curbdn dioxide leviils in tne blood 
art resibred tb .ibrmai 

l^.et-brlic acidd.sis < >cciirs when Qxc7.si acid is pio- 
-iucerl by the bcdy, as in diabetic ketvi^cido^ir,. It may 
also occur during intoxication with sabstance:^>uch as 
sa^.icyjates aka met. - U. The acid, whici. poured 
i'titb the extWcellular fluid, combines with tfie bicar- 
bonate buffer" to form carbonic acid: Thus, inere is 
both sii: increa<5^ in acid and a decrease in base avai?a- 
bie to neutralize R: 



The Hehdei-sbri^i* ..^^^^^^ equation is again useful in 
determining the t V*^^ ^: icrcased carbonic acid and 
decreased bicafbdni^te oti pH; For example, if the 
(::arbbriic acid concentration increases by 25 percent 
and the bicarbonate cbncentration decreases by 25 
percent, the ratio becomes 

H2CO3 1.25 

Inserting this into the equation 

pH = 6i'+lbgl2 
;lpgl2--l;l 

pH = 6.1 + l.l = 7 z 

Immediate coijipfensation for metabolic aciddsis cdmes 
truin the lungs; As has been pdinced out, a fall in pH 
stimulates the respiratory center df the brain to in- 
crease the rate and depth of respiraticr.* As this 
occurs, more carbon dioxide is bldwh dtf anc the 
carbonic-acid cdhcehtration falls. 

Over fhe Idhg term, the kidneys excrete more hydro- 
gen idns, again ycdmpehsatiiig for the excess /acid. 
When the kidneys excrete hvdrbgeri ions in metabolic 
aciddsis, they cbriserve bicarbonate and potassium 
ibris. / 

To treat metabolic aciddsis, the_uhderlyin^'^ metabblic 
problem must b'e cdffectFd.^This, however takes 
time, so when metabblic acidosis is severe enough to 
r^reyent normal cardiac function, you should adminis- 
ter bicarbonate tb r(»stbre the pH toward normal rap- 
idly. ' 

Metabolic alkalosis occurs when serum bicai Donate 
k.els rise. This may happen when the patient takes 
large amounts of sodium bicarbonate as .^n antacid, 
when a physician or paramedic arii> jnist^rs excessive 
soo-um bicarbonate intravenously to S pktient, or 
when a patient loses excessive amdurits df adds, 
chlorides, and potassiiim vomiting dr diarrhea. 
The bicarbonate combines with hydrdgeri ibns tb 
form carbonic acid: 

cb2+H20 — ^meo^i — ^h^+hcch 

Therefore, there are increased numbers of mcarbonate 
ions Qnd decreased numbers of hydrdgen idns, and the 
pH risss. 

The effects of ii.sCr'^aseJ bicarbdhate dh pH can alsD 
b^ deteniiined U:-ing Hi^-adersbn-Hasselbalch eqiia^ 
ti n. If, for exahipUv bic^Scohai^ ion cbncentration 
iloubles, the ratid df bicarbdnate tb i^.bdnic acid 
changes from 20:1 to 40 '^ ^nsf^rting this inti- the 
equa;ibii: 



therefore, pH = 6. 1 1 .6 = 7.6 

The lungs attempt to compensate for metabolic alkri- 
iosis by retaining carbon dioxide, so breathing be- 
comes slower and shallower. The ability of the lungs 
to compensate for metabolic alkalosis is limited, how- 
ever, because the body must cdhHhudusly replenish its 
d.-iygen supply_ thrdugh breathing. Thef<^fbfe, most 
cqmpehsaiidh for metabdlic alkalosis dccurs in the: 
kidneys. The kidneys excrete bicarbonate and retain 
hyiirogeri idris. To retain hydrogen ions, the~Tcidneys 
niust excrete potassium, so serum potassium levels fall 
during metabolic alkalosis. 

Patients with chronic metabolic alkalosis become de- 
1 ydrated and hypokalemic. Treatment of alkalosis in 
these patients includes restoring blood vdHume and 
replacing potassium. 

Table 3.2 summarizes the derangements df the acid- 
bsre balance discussed in this sectidh. 



Unit 2. ilood and its Sditipdnents 

_! _ _ _ _ " » 

Blood is IHe circuliiting fluid, cf the cardidvascular 
system, and it performs miany fuhctidhs: „ 

• RespiraicJry riihctidii. Blooo carries oxygen from 
thf: luhgs to the tissues and carbon dioxide from 
tNo tisstes to the lungs. 



• Nutritional ruhctidn. Blddd carries nutrients (glUr 
cdse, prdteiris, fats). ^ j 

• Excretdry function. Blood carries - the waste 
products df metabolism from the cells where they^ 
are produced to excretory organs: [ 

• Regulatory functjon.^ S^^9^ .^.^'""^^ . hormones toi 
their target organs and transmits excess internal 
heat to the surface of the body to be dissipated. 

• Defensive function. Blood carries defensive cells 
and antibodies throughout the body. ' [ 

i : 

Composition of Blood ' ^ j 

The blood consists df fonned elements, dr cells, and 
the fluid, plasma, in which the dells are suspended!. 
The formed elements are red and white blddd cells 
and platelets. Red blddd pells (RBCs), dr erythrdj- 
cytes, give blood its characteristic color. In the 
hdrmal adiP RBC's cdmpdse 40 td 45. percent of ths 
circulating <>V66d vdlume! The hematocrit gives the 
percentage of whdle blddd composed of RBC's. 

With sevt-^o blddd loss or ehronic sneniia, the fiemaj- 
dcrit mi?i 
trast, d?.: 
decreas^. 
number 
therefci - 
blood. 



ail muc*i lower than 45 percent. In coth 
^ration increases the hematocrit, because {it 
the plasma volume without changing the 
VRBC's. The same number of blood c^ls 
make up i larger percentage of the wh^le 



table 3.2 ^ 
Derangemehis of the Acid-Base Balance 



Condi ; 
Respiratdrjy 
aciddsisj... 

f 

' ■ i 



R^piratory 
iuk miosis ' 



Metabohc 
acidosis . 



pH 

i 



' Metabdlid 

afkalcsis t ... _/ f 



H2CO3 

T 



HCO3 



Cdiiipehsatidh 



t • 



Kidneys excrete 
H J retain 
HCOi 



Kidneys excrete 
HCO?, 
retain H*^ 



/ 



Lungs exhale ^ 
more COa; 
kidneys 
excrete H*^ / 
.md retain / 
i f CCS / 

Lungs retain ; 
CO2; kl4n' 
cxcretey ^ 
KCCSiand 
retainyH"^ 



1 



lExampl^s 

Respiratidns ~ 
depressed by 
drugs, trauma, 
emphys^ar " 
chronic J bron- 
chitis / ; 



Hyperv^entila- 
tion 



Dia^tic keto- 
acidosis; 
lacjtic 
acidosis 
in/ shock 
■/ 

Ingestidri df 
/sodium bicaf- 
bdhatc; severe 
vditiitlhg 



/ 

■/ 



The most important cbristitiierit of the RBC is herno- 
globiri, an iroh-cdritairiin^ protein, which is able to 
unite with oxygen. When i' does so, it becorr. ^ bright 
red, the color associated with arteriai bio'' "^^^hen 
herndgidbih releases bxygeii, its color returns \o the 
darker blue-red? characteristic df venous ]?lood; 

HUiiiah blood cbriiairis about 15 grams (g) of heino- 
gibbiri per 100 ml of blood. If more than 5 g of 
hembgibbin per 100 ml»bec6mes desaturated— that is, 
ridt combined with oxygen— the blood assumes a 
biuish color, which is reflected in the skin as cyanosis 
(a biuish color): It is important to note, however, that 
cyanosis is not a reliable indication of tissu^ oxygen- 
ation, because tissue oxygenation depend$ on. the 
amount of hemoglobin that is saturated witfi bxygenr~ 
Cyanosis is no indication of this amount. \ 

... _ ■ i 

To illustrate this pbiht, cbhsider first a patient with a 
l(.\v licrtviglobut level, for e.xample, an anemic patient. 
If tliis patiejifj^hembgldbiri is 6 g/100 ml, and 3 g/100 
ml are not jccynbined with oxygen, only 3 g/lOO mi 
hembgibbin' v^ill be saturated with oxygen. This svill 
not oxygeHiii^ the tissues adequately, but the patient 
\vill not be^<|yHnotic, because less than 5 g/lOO ml 
hemoglobin are unsaturated. 

In contrast, a patient with a high hembgibbin cbricch- 
traiion may be cyaribtic in spite bf adequate tissue 
bxygehatibn. If. for example, he or she has a hemb- 
gibbin levc^ bf 18 g/100 ml, and 5 g/lOO ml are nbt 
saturated with oxygen, the patient Will appear cyano- 
tic. HbUcver, 1? g/100, ml will be saturated hei.ioglo- 
biri, which will be adequate for tissue oxygenation. 

White biood cells (WBC*s),_ or ieukocyfes, serve a 
defensive function by engulfing infectibus brganisms 
and pi^<^ducing antibodies. A nbrmal adult has 3,000 ib 
n.OOC) VVBC^ per milliliter of bibbp. During an infec- 
tion. >VBC*s multiply tv; cbmbat 'Me infecting brgan- 
isrris. This increase* in WBC cbunt ii^ referred to as 
leukocytosis. ; / 

Flaleiels. or thropbocytvis; "participate in blood clbt- 
ling and help seal ks IK, injured vessels. The nbrmal 
:adult has !50,D0p .b 400,000 platelets j>er milliliter bf 
blood. When platelet cbinits faU . belbw 50,000 to 
60.(X)0 per niilHliterrllie iiidividuaj may bleed Uncon- 
trollably. I j 

Plasma makes/ up auout 5*5 perdent of the blood by 
volume. It is a complex fluid containing proteins 
(clotting factors, hormones, enzymes, aritibbdies), in- 
organic salts, nut rient^hd waste ihaterials, and ^ases 
in solution. Because plasma Js high in prDtein, plasma 
derivatives such as albumihate^Dr-Plasnia are valtr^ 
able replacement sblutioris fbr patients with sigriificarij/ 
blood loss. / 

Serum is the fluid part pf tjie clotted blood. It is 
s;milar to plasma but lacl/s fibrinogen (a plasma-clot- 
ting factor), because fibrinogen formj» part of the clot. 
Ciinicai laboratories use 3ernm^ rather 'han plasma, to 
determine blood electrolyte concentrations. 



Blood typing / 

The plasma of one person rnay cdhtaih antibodies that/ 
would caiise the RBC*s bf another individual 
clump together (agglutinate). Such bloods are terhi^ 
*'incompatible,*\arid if they are mixed tbgethcr by a 
transfusion, serious arid everi _fatal reactibris may 
occur. The safe administratibri of blbbd frbm a dbribr 
tb a patient requires that the blood bf both dbhbr arid 
recipierit be typed arid crbss-rilatched to Irisure that 
the patierit receives drily blddd that is compatible 
with his br her dwri. \ 

The cdmpatibility of blood is based on the presence 
dr absence of certain antigens (substances which cause 
antibodies to form) on the surface of 'the RBC's and 
the presence or absence of antibodies ip these antigens 
in the plasma: P &C antigens are large carbohydrate- 
protein com; leJJ'*: ted cell surface. Individuals 
w*' *:;^::k thef'*' c07r*plexes on their kfiC's possess or 
a to Ic m antibodies to them <vhen an antigen 
is , uced into the body. 

As wp-s discussed in Module II, aritibbdies are large 
serum proteins that are formed by plasriia cells (de- 
rivatives bf lymphocytes) iri respbrise to a foreigri 
substarice (aritig^eri). Aritibbdies are specially shaped tb 
cbmbirie with the correspbridirig aritigeri.;The cbmbi- 
riatibri of tlie aritigeri/ with the aritibbdy helps the i 
body rid itself bf thcv antigen. Antibddic.'; arc narticd , 
accbrdirig tb the aritigen that led to their formation or 
with which they cdrflbine. For exampie, anti-A '^neans 
aritibddy to antigen ^A, arid anti-B refers to in : anti- / 
body to antigen B. The major blood group ^-assifica- / 
tion is the aIBO system; the ABO blood types are 
named according to the antigen present on the RBG's 
(see Table 3; 3): : 

Frbm T-'ihle 3.3, it cari be seeri that ari iridividual with 
type-A blbbd shbuld ribt receive a trarisrusidri frditi a 
type B donor, sirice the ddridr*s RBC > Wduid be 
quickly agglutinated by the fecipient's antirB anti- 
body. The type A iridividual could, however, receive 
blodd eitlser from another type A subject or from a 
type b r1t?nor, whose RBCs have no antigenr: Be- 
cause of this property of the RB<2's, t' e type 0 indi- . 
vidua! is sometimes known ' --,al donor.". 

The type ,AB individual, o. vd, has no 

antibodies in the plasma, and -.lood from 

any other group. Persons of b\ * . j * ' ire there- 
fore callec} niversal recipients.' - 

Table 3.3. — Blood Antigens m^fkniibodi^B 



Blood Type 



Ariti^^r Present 
on RBG 



Aritibddy 
Prescsnt in 
Serum 



A.... 

B 

AB. 
O.... 



A , Anti-B 

B.L...,..^ Anti-A 

A and B ; Nbne 

Nbrie Ariti'A arid ariti- 

B 



m-10 



X 



95 



These relatidriships may be diagramed as follows: 



Cells of 
Dbribr 



Reaction to Serum of Recipient 
b A B AB 



O... 
A ... 
B.... 
AB. 



+ 



>3ote: -h ^agglutination; — =nonagglutination. 



The red cells of about 85 percent of the popalation 
also contain an antigen known as the Rh factor (taken 
from *;Rhesus/* the type of monkey in which research 
on this factor has been^ conducted)^ When the red 
cells cbritairi this substance, the blood is called *'Rh 
positive**; when the red cells lack the antigen, the 
blood is termed *'Rh negative.** In contrast to anti-A 
atiU ariti-B antibodies; which occur naturally, anti- 
bodies (agglutktliis) to the Rh antigen do not occur 
naturally. Instead, they develop in Rh negative indi- 
vidiials who receive a transfusion of Rh positive 
blood. Once sensitized, the Rh negative individual 
ma'" have a severe or fatal reaction if he or she lat?r 
receives another transfusion of Rh positive blood. 
A similar sensitization may occur in an Rh negative 
woman who is carrying an Rh positive fetus\ When 
Rh positive blood from the fetus crosses jthe pJac^nta 
into the mother's circulation, she may develop anti- 
bodies against the Rh factor. In later pregnancies, if 
she again tarries an Rh positive fetus, the agglutinins 
in her blood may destroy the fetal RBCs. 

Blood Preparations, Derivatives, and 
Substitutes 



While whole blood can be stored for 2 to 3-W€%kv- 
platelets and some clotting factors deteriorate within 
24 hours after the blood is drawn. Therefore, if a 
patient receives a large amount of banked blood, his 
clotting aljility may be impaired. For this reason; a 
patient who receives massive transfusions should be 
given a few units of fresh whole blood or platelets 
and fresh-frozen plasma (which contains clotting fac- 
tors) along with the banked blood. 
Whole blood may be used to restore circulating blood 
volume in patients with acute Joss of whole blood, as 
in cases of trauma or massive hemorrhage. In thes^ 
cases, whole blood is given to maintain a hematocrit 
of 30 to 35 percent. (Recall that the Inormal hemato- 
crit is 45 percent.) 

Whole blood is less suitable for treatment of shock' 
resulting ifom loss of plasma (e.j., burns) or extracel- 
lular fluid (e.g., massive diarrhea). Wherievef it is 
given, whole blood should be administered through a 
special infusion set that filters out particles. 



Packed RBG's are obtained by separating the red cells 
from the plasma in, which they are suspended; they 
can" be stored from 2 to 3 weeks. Like whole blood, 
packed red cells iTiust_be typed arid cross-matched 
before adiriihistratibri. Packed red cells are Used to 
improve the bxygeri-carryirig capacity of the blood 
and. to treat anemia rapidly. Packed fed cells are also 
useful iri cardiac patierits with hemorrhage, because 
whole blood feplacieriierit can create a volume over- 
load iri thesb patierits. 

Plasriia, bbtairted by removing the red cells from 
whole blood, is available in several forms: liquid, 
frozeri, and vacuum-dried. Unlike whole blood, 
piasma does not need to be typed and cross-matched. 
Because plasma, like whole blood and untreated blood 
derivatives, carries a significant hepatitis risk, it is 
rareiy used to restore blood volume in hypovblemic 
shock (shock' caused by d i mi riished blood vbluihe);^ 

The fresh-frozen form of plasma does need tb be 
typed; but need not be cross- matched. It cbritairis 
active clotting factors, and is used iri patierits whb 
have clotting-factor deficiencies. 

Solutions containing large carbohydrate or protein 
molecules are available as plasriia substitutes. Because 
these sblutibns cbritairi large riiblecUles, which have 
difficulty crossing membranes, they reriiairi iri the 
blood stream following an iritraveribUs (IV) infusion. 
They are used to restbre blood volume in the emer- 
gency treatment of shock. These solutions are used 
more frequently Jhari jplasma because they do not 
require typirig, they cari be carried iri"the emergency 
vehicle, arid they do riot carry a hepatitis risk: 
Ariibrig the plasma substitutes, or •'volume expand- 
ers." available are dextran and plasma derivatives. 
Dextran contains large carbohydrate molecules that 
stay in the vascular space because they cannot cross 
membranes. Dextran coats RBC's and can therefore 
interfere with blood cross-matching. For this reason, 
bl ood for type- and cross-matching should always be 
laken before dextran is given. Dextran alsb causes 
clotting problems; therefore, no riibre thari 1 1 should 
be given. Low-molecular-weight dextrari crosses the 
kidney glomerulus (the part of the kidney that filters 
out waste materials) arid may clog the renal tubules 
and should never be Used. Because of all these prob^ 
lems. dextran is ribt bften Used to expand blood 
volume. 

Lristead, plasriia denvatives such as albuminate and 
Plasmateiri are Used. These derivatives are obtained 
by separating plasma proteins from pooled plasma 
samples, heating the pjasma proteins to destroy the 
hepatitis virus, and then resuspending them in a 
sodium solution, in addition to plasma proteins^ albu- 
minate and Plasmatein can contain about 145 mEq per 
liter sodium. 106 mEq per liter chloride, arid 2 mEq 
per liter potassium. These sblutipns are preferable tb 
dextran; because they do not interfere with blobd 
clotting or blood typing arid db ribt irijUre kidney 
tubules. 
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Crystallbids are ribri-prdteih-cbhtaihihg fliiids, that is, 
hbhcbllbids. Their effects in restbririg volume in 
shbck are trahsitbfy, because the fluid rapidly equili- 
brates across the capiiiafy waiis into the tissues. 
Therefore, when crystaiioid soiutioiis are used to treat 
hemorrhagic shock, the volume administered needs to 
be two or three times the volume of the blood lost. 
Crystalloids are most osefal in situations where only 
salt and water have been lost, for example, in dehy- 
dration. 

The crystallbids most commphly used are normal 
saline and lactated Ringer's solution. Normal saline is 
simply sodium chlbrtde (NaCl) in water at isbtbriic 
cbhceritratibri. Lactated Ringer's sblutibh contains 
sodium chlbride, pbtassiiim, calcium, and lactate. Lac- 
tate serves as a buffer, because the liver breaks it 
down in tb bicarbonate. 

Other intravenbus sbhitibhs cbmmercially available in- 
clude bsw (5 percent dextrose in water), DS l/ZNS 
(5 percent de?itrbse in 0:45 percent NaCl), and D5 
1/4NS (5 percent dextrose in 0.22 percent NaCl). 
None of these solutions should be used to restore 
blood volume in hypovolemic shock. The dextrose 
(glucose) in these solutions rapidly enters the cells by 
active transport. The remaining solution is hypotonic, 
so the excess water follows dextrose out of the blood 
stream until the blood and extra vascular spaces 
become isotonic. The result is that D5W does not 
expand the blood volume at all. 

D5 1/2NS and D5 1/4NS do expand the blood 
volume, but only one-half and bne-fburth as much, 
respectively, as equal volumes bf normal saline. Also, 
D5 1/2NS and D5 1/4NS will dilute the body fluids 
if infused in large quantities. They should hot be used 
tb expand blbbd volume. 

D5W is used to keep open an IV line for giving 
medications in heart patients. D5 1/2NS and D5 
j/4NS are used to replace normal daily losses in hbs- 
pitalized patients who are unable tb eat. Electrolyte 
compositions of cbihihbn IV sblutiohs are shown in 
Table 3.4. 

Resuscitation following fluid losses usually begins 
with normal saline or lactated Ringer's solutions, 
which are readily available. At the beginning of fluid 
resuscitation, blood is drawn for typing, crbss-match- 
ing, and determination bf hematbcrit. When whole 
blood becomes available, it is given tb maintain a 
hematocrit greater than 30 tb 35 percent. 

Resuscitation with crystalloid solutions and whole 
blood seldom dilutes plasma proteins enough to re- 
quire j5lasma replacement in hemorrhajgic shock. 
However, if plasma protein levels are found to be 
inadequate, albuminate or Plasmatein may be infused 
to restore plasma osmotic pressure. 



Table 3.4. — Compbsitibhs bf Iiitraveribus Fluids 



Ibn 



Sblutibh 



Na^ 



ca"' cr 



Lac- 
tate 



Lactated Ringer's...... 130 

Normal saline......:;;.;.: l54 

i/6M sodium 

iactate ..:..... .: 167 

1/2NS........................: 77 

1/4NS 38 



4 2.7 109 
154 



77 
77 



28 



167 



When 2 tb 3 1 of crystalloid do riot adequately restore 
blood voluriie arid whole blood is riot available, albu- 
minate arid Plasmateiri, rather thari additibrial crystal- 
ibid, shbiild be given tb restbjre blbbd volume. A4di- 
tibrial crystalloid would greatly expand the extravas- 
cular spaces when it later equilibrated across mem- 
branes. Plasma proteins are less able to cross mem- 
branes and therefore will not expand the extravascular 
Spaces as much. Ptema derivatives may also be given 
to maintain plasma osmotic pressure, if needed. 

in hypovolemic shock resulting from plasma loss or 
dehydration, resuscitation with normal saline br lac- 
tated Ringer's may be adequate. But plasma deriva- 
tives may be added in hypovbleriiic shbck due to 
plasma Ibss, if they are rieeded tb restbre osriibtic 
— pressure, 



Blood Transfusion 

While blood transfusion is unquestionably life-saving 
in many cases, it does carry certain risks and may 
cause .the following complications: 

• Fever. This is the most common transfusibn reac- 
tion, li may be caused by a serisitiyity tb the 
donor WBC's or by cbntairiinatibn bf trarisfusiori 
equipment. 

• Allergic reactibris. These cbmplicatibris are rela- 
tively cbriiriibri arid arc usually shbwri by hives 
(urticaria). 

• Viral hepatitis. At least 0.5 percent of patients 
receiving twb or mbre units of blbbd will devel- 
bp clinical signs bf viral hepatitis. Pooled plasma 
transfusions increase this risk. 

• Hemolytic reactions. Breakdovvn of RBC's (he- 
molytic reactions) due to incompatibility are very 
serious. Such reactions usually appear by the time 
50 ml of blood has been infused. Common symp- 
toms include severe low back pain, throbbirig 
headache, shortness of breath (dyspnea), restless- 
ness, anxiety, and pain beneath the breastbone 
(substernal pain). Hbwever, heriiblytic reactibris 
may bccur with few syriiptbms at all, especially 
iri the seriiicoriscibus or coriiatose patierit. 
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Oh examihatidii, the patient with a trahsfusidh reac- 
tidh win often shdw: 

• Flushing df the face, fdlldwed by cyanosis 

• Sweating (diaphoresis) and coid, ciammy skin 

• Abnormally siow heart beat (bndycardia), fol- 
lowed by rapid, thready pulse 

• Distended neck veins 

• , Falling blood pressure 

If you suspect a transfusion reaction for any reason, 
the transfusion should be stopped immediately. Dd 
not wait for further symptoms to develdp; folldw the 
procedures outlined in the Ideal blddd bank manual. 

Other complications a blddd trarisfusidh may cause 
are: 

• Heart failure. Patients with borderline cardiac 
fuhctidh Slay experience heart fai re- 
ceive a vdlume overload during transfusion. 

• Air embolism. Norma] adults can tolerate as 
much as 200 ml of air introduced into the periph- 
eral vein, but in critically ill patients as little as ID 
ml of air may be fatal. The presence of air embq- 
iism is manifested by sudden shock with cyanosis^ 
hypotension, rapid heart beat (tachycardia), and a 
diminished level of consciousness. If air embolism 

* occurs, the administration tubing should be 
' clamped immediately. The patient shduld then be 
placed in a left-lateral half^prdhe pdsitidri with 
the head down. This prevents air frdm entering 
theic^ofia^ cerebral arteries and thus pre- 
yents mydcardiai dr cerebral infarction (cell 
death due td inadequate blddd flow). 



Unit 3. Disorders of Hyclration 

The healthy bddy maintains a delicate balance be- 
tween intake and dUtpUt df fluids and electrolytes to 
insure that the internal environment remains constant 
in spite df changing intake and obligatory losses^ The 
ill dr injured person is often less ab[e to maintain this 
balance, so excesses or deficiencies of fluids and body 
chemicals may occur. 

Since you will be administering^IV fluids, you need to 
know when parenteral fluids are needed, what kind of 
fluids should be used, and when IV fluids can be 
dangerous. Although verbal orders or prbtocpls will 
largely govern the use of I V_ fluids in the field, ydu 
should know enough about IV therapy td questidh 
inapiiropriate orders and to function irideperidehtly 
when radio cdmmuhicatidn fails. 

The normal person Idses appfdximately 2 td 2.5 1 of 
fluids daily as urine and thfdUgh the lungs and skin. 
These losses are replaced by fluid intake and by nutri- 
_eh ts. :whic_h_„are partly converted to water when- they- 
are metabolized. In illness, dverhydratidh di* dehydra- 
tidh may occur. - 
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Dehydration 

Abnormal losses o^'_flaicis and electrolytes may occur 
through the following mechanisms: 

::• Gastrointestinal losses, especially from vomiting 
and diarrhea 

• Increased imperceptible (ihsiirisible) loss, due to 
fever, hyperventilation, dr high ehvirdhmehtal 
temperatures 

• Increased sweating 

• ' Increased urinary Idsses 

• Internal Idsses ("third space" losses), such as 
dcciir in irifectidn df the abdominal lining (perito- 
nitis), pancreatitis, arid obstruction of the small 
intestine (ileus) 

• Pliasma losses, from burns, drains, granulating 
wounds __ 

In epch case, the fluid lost has a unique electrolyte 
composition, so long-term therapy is ain:ed specifical- 
ly at restoring deficient electrolytes. For purposes of 
treatment in the field, however, all excessive fluid 
losses can be considered to lead to dehydration. 

Syniptoms of dehydration include Idss df appetite, 
nausea, vomiting, arid sometimes fainting dri standing 
up (postural syricdpe). Updri physical examination, the 
dehydrated patient is found td have poor skin turg;or 
(the skin dver the fdrehead or sternum will "tent" 
when pinched); a shrunken, furrowed tongue; and 
sunken eyes. The pulse is weak and rapjd^ 
.^e. patieatJmtTiJtbe_ supine to the sittmg position may 
make the patient feel faint. When fluid and electrolyte 
depletion sre severe, shock and coma may occur. 

The dehydrated patient needs fluid and electrolyte 
replacement and should, therefore, be given an IV of 
normal saline or Ringer's solution at a rate around 1(X) 
to 2&i ml per hour in an adult; the exact rate depends 
on the circuriistances. The patient should^ be kept flat 
to dptiriiize circulation to the brain. Treatmefit df 
associated shock will be described in a later sectidn. 

Overhydration 

Overhydratidri refers td an dverall increase in total 
body salt arid water, as in cdngestive heart failure or 
soriie cases df cirrhdsis df the liver. This type of 
autdgeridus dverhydfated patient — that is, a patient 
whdse excess fluid originates within his or her body — 
is dealt with in the field. The cardinal sign of overhy- 
dration is ederiia. Hdwever, edema ddes not become 
clinically apparent Until 5 td 10 pounds of excessjluid 
is retained. Patients with heart disease may also manj- 
fest' cif culatdry overload in the fdrir^ of left heart 
failure, with shortness of breadth (dyspnea), rales, and 
other signs of pulmonary edema. 

Obviously, t hese patients do not need any more fluidX^ 
Indeed, therapy is~^irS:ted at TTddirTg"* the l)ody "Sf""' 
excess fluids through salt restriction, diuretics, and 
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dccasidriaiiy, even blood-ietttng (phiebotomy); There- 
fdfe. if an IV must be started on an already overhj^- 
drated patient to keep a route open for intravenous 
medications, you should (J) g[ve as lijtle flaid as pos- 
sible (use a microdrip and regulate the rate to "keep 
open") and (2) give a type of fluid that will not stay 
in the vascular space, that* is, D5W. You should avoid 
infusing electrolyte solutions Into these patients. 

Unit 4. Snock 

Shock occurs when the tissues or organs are inad- 
equately supplied with oxygenated blood. Inadequate 
perfusion may be -accompanied by decreased arterial 
blood pressure. Three factors are necessary to ifiain- 
tain normal perfusion: a fuhctibning heart, or pump; 
..adequate blopd volume; arid an iritact vascular system 
capable of reflex changes iri response to changes in 
blood pressure. Abridrmalities iri any one of these can 
produce shdck. 

Shdck is classified iritd four major types: hypovole- 
riiic, cai-didgeriic, septic, and neurogenic. Hypovole- 
mic shock results frorii blood loss. Cardiogenic shock 
results from pump failure. Septic and neurogenic 
shock result from abnormalities in the vascular 
system. Hypovolemic shock, the most common form, 
will be described in detail as a model for all four 
types of shock. Then, cardiogenic, septic, and neuro- 
genic shock will be discussed separately and com- 
pared with hypovolemic shock. 

Hypdvoiemic Shock 

Hypovolemic shock occurs whenever fluid is lost 
from the intravascular compartment. This loss may 
result from internal or external hemorrhage, burns, 
vomiting, diarrhea, excessive sweating, peritonitis^ or 
pancreatitis. External hemorrhage is easily recognized 
as a source of blood loss. Internal heriidrrhage, how- 
-ever, may be hidden. 

Internal hemorrhage, may bccur into the thoracic or 
abdominal cavities following irijuf y to the iriterrial 
organs. Significant internal blood loss rilay alsd occur 
with bone fractures, especially fractures df the pelvic 
and long bones. Pelvic fractures^ with crush injury 
often tear assdciated blddd vessels; they cause shock 
iri 40 pei-cerit df patierits. Fracture of one long bone 
typically results in loss of 500 to 1.CR30 riil of blddd 
into the surrpuridirij tissues; * femoral-shaft fractures 
may pi educe blood losses df 1,000 td 2,000 rill. 

There are riiultiple physidldgic factdrs iri the body's 
response to shdck. When blddd vdlume is lost, less 
blddd retUrris td the heart from the great veins (de- 
creased preload) and cardiac output decreases^ This 
decrease in cardiac output is quickly identified by the 
pressure receptors (barorecentors) in -both the aortic 
airch^d the carofid sinus, which send less frequent 
stimuli to Jhe brain: The central response is an in- 



crease in the discharge from the sympathetic hervdiis 
system (nbrepineiDhrine) arid frdrii the adreriaL gjarid 
(epiriephrine). The increased cdriceritratibn^f these 
substarices results iri 1) iricreased penpheral^'Wsista^ 
arid 2) strdnger arid riidre rapid cardiac cdritractidhs. 
Both of these changes return the pressure at the bar- 
dreceptdrs toward ridrriial liriiits. The detfjmerital 
result, hdwever, is deprivatidri df cifculatiori td some 
peripheral tissues sUch as skiri, fat, arid muscle. 

Iri sdriiewhat simpiistic terms, when the fluid volume 
is ddwri. the container contracts in size and the pump 
operates more strongly and ""^PL^^yi ^A'^_P^°^^^^^ 
improved perfusion of blood through the brain and 
iungs. 

If the volume of blood lost is so great that these 
mechanisms can no longer adequately cdriipensate, the 
arterial-pressure remains depressedrvVs^hfe bddy cdri- 
tinues to increase peripheral resistance, , riiore arid 
more pdftidris are deprived df blddd fidw^^ ac- 
counts for the fact that wheri the arterial pressure 
drdps beldw 80. a regular pulse can rid Idriger be felt. 

The decreased fldw through the capillaries prdduces 
three detririierital effects: 

1. The riidst iriijjdrtarit is the cdri version df cellular 
riietabdlisril frdrii aerdbic td ariaerdbic. This causes the 
cells td prddUce more lactic and pyruvic acid. Thjs 
accuriiUlates iri the fluid, surrounding the cells and is 
picked Up by the vascular system when circulation in 
the capillaries returns. This ceHujar hypofusion is the 
one condition in shock that produces acidosis. The 
proper manageraent_of such a condition is not to load 

"the patfenT w^ bicarbonate but to return 

adequate circulation as rapidly as possible. 

2. The second condition that develops on the cellular 
level affects the walls df the capillaries theriiselves. 
Ischeinia and hypdfusidri that exist (dr sdirie other 
metabdlic pheridmeridri. ridt yet well uriderstdod) 
allows the iriterstices liriiqig cells df the* capillary td 
become mdre widely separated, sd that the capillary 
walls are rid Idriger able td cdritairi the larger nidle- 
cule iritravascular cdmpdiierits such as alburiiiri. The 
passage df alburiiiri thrdugh the caF)illary wall terids td 
equalize pressure inside arid outside the capillary. This 
alldws edeiria td develdp. If ederila develops in the 
lungs, the space betweeri the pulmdriary alveolus and 
the capillary is iricreased arid oxygen transfer is com- 
prdrilised. This cdriditidri is known as adult respira- 
tory distress syndrome. 

3. The third cdriditidri. which has ridt been definitive- 
ly deriidristrated td produce problems, involves the 
red cells. As the red cells stagnate within the vessels, 
they clump together. As the circulation is reestab- 
lished, the ckimps float freely back into the general 
circulation. These clots could lodge in the pulmonary 
circulation producing flow to those hearts affected. 

These mechanijms^ com pensate fdr blddd Id ssesidfjesS—.. 
than 1 1, or 20 percent df circulatirig blddd volume^ 
Blddd Idsses dver 1 1 result iri the accumulatidri of 



lactic acid in the tissues; because oxygen is hdt availa- 
ble to break down pyruvate. This accumulated lactic 
acid lowers pH. fhis relaxes precapillary arterioles. 
, but not postcapillary venules. Increased blbdd pres- 
sure in the capillaries and increased capillary perme- 
ability permit blbdd to accumulate in the capillaries 
and to enter the extravascular space. This further 
decreases blood volume, and cells die because they do 
riot receive enough oxygenated blood. 

The signs and symptoms of hypovolemic shock are 
due to iriadequate tissue dxygeriatidn and the sympa- 
thetic riervdus system's response to decreasing blood 
pressure. The patient in hypovolemic shock often ap- 
pears to be simply confused and disoriented. He or 

she may look apprehensive or' ''^^^^^^j_'-^P_2^.^^M 

examination, respirations are^^r^^ and shaijow, and 
the pulse fast and thready. Peripheral veins will be 
collapsed when you look for them to start an iV. The 
skin is usually cdld,^ c Diffuse mot- 

tling of the skin is common, and cyanosis may be 
present; Finally, the blood pressure may be falling. 
However, you should not rely on blood pressure td_ 
diagnose shock. Falling blood pressure is a late sign df 
shock and signals the collapi . of all cdmpensatdry 
mechanisms. You should, therefore, learn to recdgriize 
earlier signs and treat shock early. 

The classic appearance df a patient in shdck was 
described by Billroth in 1870: 

The face becomes pale, lips blue, pulse is smaller, the 
'temperatiire-falls-in~the ex^^^ — 
ject to fainting spells, nausea and vomiting, vision 
dbsciired; with continuous hemorrhage, the counte- 
riarice grows waxey, the eyes dull, the body tempera- 
ture is lower, the pulse small, thready^ and very fre- 
quent, respiration is incomplete, the patient constantly 
grows more feeble and anxious; at last he remains 
unconscious and there is twitching of the arms and 
legs which is renewed at the slightest irritation and 
then death. 

To estimate blood loss in the field, you should use the 
blood pressure and pulse. A systolic blood pressure 
less than 70 together with a pulse greater than 130 per 
minute implies at least a 40 percent Idss df blddd 
volume. (When the blood pressure carindt be dbtairied 
at the arm, this is a rough guide: If a femdral pulse is 
palpable, the systdlic blddd pressure is prdbably at 
least 60; if a cardtid pulse is palpable, the systdlic 
pressure is prdbably at least 70; arid if a radial pulse is 
^ palpable, the systdlic pressiire prdbably exceeds .80 to 
90 riirii Hg.) It should be noted that the pulse and 
blddd pressure should be evaluated to determine man- 
agement. 

Td estimate blodd loss from causes other tliariTrauma; 
you may also use the postural test. Tliis test should 
-not-be-^attempted- in trauma-victtms because -it- can 
aggravate spinal injury. To perfbfrri a pbstural test, 
take the patient's pulse rate while he br she is lying 
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dowri._ Then have the patient sit up arid quickiy retake 
his pulse. If the piiise rate iricreases by mdfe than 20 
per riiiritite when the patient sits up, there has been a 
biddd loss df at ieast'one unit (500 mi); 

In managing hypovolemic shock, the goal is tb main- 
tain perfusion of the brain, coronary arteries; and kid- 
neys with oxygenated blood. The best indication bf 
brain perfusion is the patient's level bf conscibusriess. 
if the patient is cbnscibus and alert, the brain is ade- 
quately perfused. If the patient is cbrifused, disdrierit- 
ed, br uhcbnscious, brain perfusibri is probably iriad- —— 
equate. 

Iri a catheterized patient, kidney perfusidri can be* 
gauged by umie dutpul.^Adequa 

put dut~ at least 30 td 50 ml of urine per hour; poorly — 
perfused kidneys put dut less than 30 ml per hour. In 
general, iri the field — where most patients will not 

have urinary patheters— you must rely on th e patient's 

state of consciousness to evaluate perftision of vital 
organs; This should be monitored as closely and accu- 
rately as blood pressure. 

A.... , . , 

There are various mechanisms for classifying hemorr- 
hagic shock. The method developed in the Advanced 
Trauma Life Support course is effective and siriiple. It 

is as fbilbws: - - • ^ 

Class 1 Herribrrhage — Miriiriial increase iri fjulse rate 
with nbrmaUlbbd pressure, respiratidris, arid capillary 
blanch test, This represerits a loss cf about 15 percerit 

^f jhe^oja^^^ -LOiQ-CC-UL-a-JDrJcg-male.- ~ 

Class 2 Heiridrrhage~The pulse rate is iri excess df 
120 with sdriie excessively rapid breathing (tachy- 
priea). The systdlic pressure alsd drdps. This repre- 
serits a loss df 20 td 25 percerit df blood volunie, or 
abdut 1,000 dr 1,250 cc. 

Class 3 Heriidfrhage — There is a Idss of 30 to 35 . 
percerit df the circulating blddd volume, representing 
iri excess df three units of \yhdle blood. Thjs patjent / 
presents the classical clinical signs of hypovolemia, 
including significantly depressed blood pressure. 

Class 4 Hemorrhage — There is a blood loss in excess 
of 2 1 (four units). Blood pressure is in general nonde- 
tectable. Pulse is detectable only at the carotid, if at 
all. The part of the brain which receives and inter- 
prets sensations (the sensorium) will be depressed. 

Td treat hypovolemic shock, you should take the 
fdllowing steps; 

i. Primary Survey 

A. Evaluate and establish an airway, taking intd 

co^sideraUon the_^bss|biiity_b^ cervical spine frac- 
ture. — 

B. Assure that the patierit's breathirig arid veritila- 
tibri are adequate, carefully cdrisideririg the possibility 
df terisidri prieumdthdrax, dperi prieuriid thorax, arid 
large uristable flail segnieriti 



C. Assure immediate circulation; evaluating the car- 
diac output by small one pulse check; 

1. Character 

2. Rate 

3. Location _ _ _ 

a: Radiaj_ greater than 80:systolic - = 

b: Femoral greater than 70 systolic 
c: Carotid greater than 60 systolic 

4. Capillary filling 
a. Abnormal — greater than 2 seconds- 
After assuring that the patient has a_pulse, immedi- 
ately check for massive hemdrrhager Use direct pres- 
sure to cbritrbl such hemorrhage. 

b. Demeanor — neurologic assessment of primary 
survey is divided into two components: 

1. PupHs 

a. Equality 

b. Reactivity 

c. Size 

2. Level of Consciousness 

a. A. Alert ' 

b. y. Response to vbcai stimuli 

c. P_. Response to painful stimuli 

d. U. Unresponsive 

E. Expose— the patient must be adequately exposed 
in order to accomplish appropriate evaluation. 

il. Resuscitation • 

A. Apply military, antishock trousers (MAST) to 
mobWize 1,500 to 2,000 cc in the lower extremities 

era! resistance. This accomplishes three functions. ^ 

1. It increases cardiac output. 

2. Jt provides most of the circulation through the 
ischeitiia-sehsitive heart, brain, and lung portions of 
the circulation. __ 

3. It also retards intraabdominal hemorrhage. The 
inflation of the military antishock trousers is based on 
the patient's blood pressure. Measurement of the pres- 
sure inside the trouser cojnpartments is not an ade- 
quate method of gauging changes ih_ the patient's 
blood pressure. The trousers remain inflated until the 
patient's blood pressure returns to 100 mm Hg or 
higher. 

B. Insert two large-bore peripheral I Vs. Insertion 
of central I V's is hot appropriate at this point of the 
patient's care, as it takes too mUch time. Just as much 
fluid can be admihistefed as rapidly through peripher- 
al IVs. When the MAST trousers are inflated first, 
the peripheral veins are much easier to access. 

III. Secondary Assessment 

A. . The patient is evaluated from the top of the 
head :o the bottom of the toes, reevaluating each 
individual system to identify the possible cause^^^^ 
shock. 

IV. Definitive Care 

A. After appropriate stabilization procedures have 
been accomplished; including splinting, bandagi ng, ap^ 



piying compression dressings over major and minor 
hemorrhages; the patient should be traosported as rap- 
idly as possible to a treatment facility capable of man- 
aging the injuries present. 

B. The patierifs vital signs, including pulse, capi^^ 
iary fiiilngr~circuiation; respiration, sk[n color, di- 
aphoresis; level^ of consciousness, and pupillary 
changes should be monitored at least every 5 minuter 
throughout the assessment, stabilization, and transpor- 
tation phases of patient care. 



Oardibgehic ShbeR 

Cardiogenic shock occurs when cardiac output de- 
creases because of ab normalities in the heart. It occurs 
in 10 to 15 percent of patients with myocardial infarc- 
tion. It may also be caused by cardiac arrhythmias, 
chronic congestive heart" fai lure, Har per icardjal tam^^ 
ponade (where blood in the pericardial sac prevents 
effective heart action). 

The physiologic effects of cardiogenic shock are simi- 
lar to those of hypovolemic shock. The reflex re- 
sponse to decline in cardiac output in cardiogenic 
shock is similar to that seen in hypovolemic shock: 
sympathetic outflow increases, raising total peripheral 
resistance through vasbcbristriction in the skjn, kid- 
neys, and gastroiatestihal tract. This increases bloody 

:ii>ressure_tbward - nbm remains 
Ibw. Increased total peripheral resistance also in- 
creases the workload bri the left ventricle and there- 
fore increases its need for oxygen. In myocardial in^ 
farctibri, the heart is unable to increase its oxygen 
supply to meet the increased demand^ and the area of_ 
infarction may increase. Changes in the capillary beds,^ 
in cardiogenic shock resemble those seen in hypovole- 
mic shock. 

The sighs and symptoms bf cardibgenic shock are 
similar to those bf hypbvblemic shbck. In cardibgenic * 
shbck, though, these signs and symptbms cbexist with 
thbse bf the Underlying cardiac problem. 

To treat cardibgenic shock, ybu should: 

• Establish an airway. 

• Administer oxygen. Assist ventilation, if neces- 
sary. 

• Take vital signs. ^, 

• Monitor cardiac rhythm. 

• Start, an IV with D5W at a keep-open rate for 
drug administratioriT - 

• Keep the patient at rhoTmal tem 
^blankets in case hypbthermia develbps. 

• Monitor the state bf cbnscibUsness, pulse, and 
blbbd pressure. 

• Administer drugs to correct specific cardiac 

- pmblems^if^tJie^y-are -ordered by-the- physician: 



Septic Shock 

Septic shock develops in some patients with sepsis, 
which IS tfie presence of bacteria and bacterial tbxfris 
in the blood stream. Sepsis most frequently occurs in 
patients who have irifectidhs in other parts of their 
bodies. Cbmrrion conditions that predispose to sepsis 
in patients with ihftrctibris elsewhere are diabetes, 
cancer, cirrhosis, immUndsuppfessive drug therapy, 
biliary tract obstructibii, pfdstatic. hypertrophy w^^^ 
iiririary tract ihfectidri, ulcerative coli tis, a nd postpar- 
~tum and pdstabdrtidn infections: " ~~ 

There are several physiologic effects of septic shbclc. 
Sepsis is most frequently caused by gram-negative 
bacteria: These bacteria produce and release endotox- 
ins, which contribute to the shock state. In septic 
shock; thi?re is increased cardiac output, decreased 
total peripheral vascular resistance, hypotension, , pe- 
ripheral pooling of blood, and lactic acidosis. These 
effects can be partly explained by arteriovenous 
shunting, which occurs in specific shock. Arterioven- 
ous shunting is circulatidh df blood from arteries to 
veins, bypassing the fuhctidrial capillary beds. 

in addition, the endotoxin produced by gfam-riegative 
bacteria combines with plasma proteins td' produce a 
sympathomimetic (mimicking effects df the sympa- 
thetic nervous system)bPrbduct. This, combined wUh 
reflex sympathetic stimulation in response to de- 
creased blood pressure, produces vasoconstriction Jn 
precapillary arteridles and postcapillary venules in the 
sikiri, kidneys, and digestive organs. Th[s leads to 
laEtic acidosis, followed by arteriolar vasodilation and 
peripheral pooling of blood as seen in hypovolemic 
shock. 

The signs arid symptoms of septic shock resemble 
those df hypdvdlemic shock. Jiowever; m septib 
shdck, the skin may remain warm and dry in spite of 
artef idlar vasoconstriction; because of the large cardi- 
ac output circulating through arteriovenous shunts. In 
addition, the patient in septic shock usually has ah 
elevated body temperature due to the underlyirig in- 
fection. 

To treat septic shock, you should: 

• Establish an airway. 

• Adriiiriister oxygen. Assist ventilation, if neces- 
sary. 

• Take yital. signs. 

• Start at least one IV line wjth^a large-bore (14-16 
gauge) catheter; Infuse normal saline. Ringer's 
solution, or albuminate: — > 

• keep the patient at normal temperature. Sppri^e 
if febrile, using cool water or alcohol. (Colder 
solutions cause shivering.) 

• Monitor cardiac rhythm. 

• Monitor 4he^tate—of-xbhsctbiis^ piilse, arid 
blood pressure. ^ ^ 



• If you are drdered by the phyiiciari_ to . do so, 
• administer methylpredriisoldrie (Solu-Mecirbl) : in - 
the afield. Drug therapy, for septic shock includ^iss 
antibiotics torfcbritrdl the drgariisriis catisirig the 
infectipri. Antibiotics are usually adniiriistered 
after the patierit refaches the hdspital, rather thari 
in the field. 

Neurogenic Shock 



Neurogenic shock results from loss of riorriial vasd- 

~constriction^ri-bdth~resistance vessel^^^ 

r^apacitanc^e^^^^^^^^ veiris). Neurogenic shdck~~^ 

occurs with spirial cord trari section dr severe spirial 
cord irvjuries, which iriterrupt fibers travelirig frdm 
the brairi sterii's cardidvascular centers to the sympa- 
thetic ceriters iri the thpfacdlumbaf spinal cord. 

Neurdldgical arid neurovascular diseases, such as de- 
rilyeliriatirig diseases arid diabetes, may likewise cause 
loss df autdriomic control. Adrenal riiedullary j^^ 
cleric y also impairs sympathetic response to decreased 
blood pressure. Drugs that depress the central ner- 

ypus systerii rilay also produce neurogenic shock. 
There are aisd transient and easijy correctable forms, 
df rieurdgeriic shock such as fainting at the sight^ df 
blddd arid hypotension due to acute gastric distentiGi v— 
(dilatatidri). 

Neurogenic shock differs from the other types df 
shock in the loS of reflex sympathetic response td 
decreased blood pressure. Reflex peripheral vasdcdn- 
striction no longer occurs when blddd pressure de- 
creases. The loss df vasocdristrictidri increases the ca- I 
pacity of the large veins withdut iricreasirig the blood 
volume. Because the blddd volume is then smaller 
than the vascular space, venous return decreases. 
Since the heart receives less blood from the veins, it 
has less blddd td pump to the arteries, and the cardiac 
output falls, further lowering blood pressure. 
Reflex Syrilpathetic stimujation of the heart is also lost 
iri neurdgeriic shock. This means that the rate arid 
force df cardiac contraction do not increase when 
blddd pressure falls. 

Because the sympathetic response td fallirig blddd 
pressure is absent, the s.c»"s and syriiptoms of rieurd- 
genic shock differ significantly frdrii thdse df other 
types of shock. The blood pressure will be low, but 
the pulse will be ndrmal dr ,ldw, rather than in- 
creased. Similariy, the skiri is dry, warm, and may 
even be flushed, rather thari beirig coldrclamtny, and- 



Neurdgeriic shock may be-a~transient phenomenonrif' 
iFis caused by^ ft or gastric dilatation. In these 

cases., the patierit should be kept flat, and the underly- 
irig prdblem — gastric dilatation or an upsetting envi- 
roririlerit — should be corrected^— 
Severe neurogenic shock may occur following spinal 
cord transection-OP-seveTe-s^inal cord injury. Iri these 
cases, the paramedic should: 
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Establish an airway: 

Administer oxygen; Assist ventilation; if neces- 
sary. 

Take vital signs; 

Apply and inflate the MAST. This returns two 
units of blood to the Heart. 

Repeat pulse and blood pressure readings. 

Start at least one IV line with a large-bore (14-16 
gauge) catheter. Rapidly infuse crystalloid or 



~p\ a sm a _d^^ JJ vat i v es, if the M A ST Las n o t re s to red 
the blood pressure. 

Keep the patient at ribrriial temperature. Use 
blankets to prevent hypothermia. Because vasodi- 
lation in si. in arterioles in creases body heat loss, 
these patients have difficulty mairitairiihg a 
ribrrha! body ternperatUre. 

Maintain physiologic position with the legs ele- 
vated 30"- 

Monitor cardiac rhythm. 

Monitor the state of consciousness, pulse, and 
blood pressure. " ^ 

Administer vasoconstricting drugs to restore 
the physician. 



Unit 5. Teehniques of 
Management 

Peripheral intravenous Insertion 

intravenous lines are initiated for two reasons:^ 

• To provide a route for replacement of fluid, elec- 
trolytes, or biood products. 

• To provide a lifeline for the admiriistratibri of 
drugs. In states of low cardiac output (e.g., 

\shock), blood is shunted away from the skin arid 
skeletal rriuscles, arid driigs adrriiriistered SUbcu- 
' tarieousiy or iritrarriuscularly are absorbed at a 
slow arid Uripredictable rate. Intravenous adminis- 
tratidri irisUres that drugs reach tne circulation. 

Intravenous cannulas are basically of three type*;: 

•; Hollow needles (e.g:, butterfly) 

• Plastic catheters inserted over a hollow needle 
{e:g:. angiocath) 

• Plastic catheters inserted through a hollow 
jieedle 

in the field, the oyer-the-needle catheter is generally 
preferred because it is more readily secured thari the 
hollow-needle type arid les^ curiibersoriie thari the 
through-the-needle type. The thrGugh-the-rieedle type, 
in addition, may shear part of the catheter arid cause 
it to eriibblize. The catheter Used shbuld^be pMarge 
gauge (14 to 16 gauge for an adult), especially if 
• massive quantities of fluid must be infused. 



Use the following procedure in inserting a peripheral 
IVr Explaiir"to the patient what will be done^JFew_ 
people are entirely free from anxiety about needles 
and IV*s. When people are ill, their anxieties may 
increase. Try tq reduce this fear by explaining (1) 
why the IV line is necessary arid (2) exactly what you 
will be doing. Remember that even though starting an 
IV may be. a routine medical, activity, it is not routine 
for the patient. An urihurrie3, iriformative, arid corifi- 
derit attitud'e on your part cari do riiuch to ^ase the 
— patieht!s fears- 

^^Wheirassemblirig the eqUipriierit, yoU shbUld: 

• Select the fluid ordered by the physician and 
inspect the coritairier. In general, plastic bag irifii- 
sjori sets are preferable to bottles in the field, 
since bottles are liable to tiipak. Whatever cori- 
tairier is Used,*^!! shbUld be c necked for seal leak- 
age, cbritariiiriatibri, cloudiness, arid the rilariUfac- 
tUrer's expiration date. * ^ 

• Select the appropriate infusion set — a standard set 
for fluid replacement, a microdrip set for a keep- 
open line. After attaching the infusion set to the 
solution container, clamp the tubing and squeeze 
the reservoir on the infusion set until it is about 
half full. Next,. open the^ clamp and clear the air 

— from the tubing; ' 

• Select the cannula. 

• Also assemble 

— Antiseptic cleiining solutibri, preferably an iodine 
swab^ 

—Sterile dressirig (4^ x 4-irich gaUze). 
—Adhesive tape cUt iritb strips of appropriate 
lerigth. 

—20 nil synhg^nri^h1Hi~tb collect a bl bod "sample. 
— Arni board. 

— Peri and label for container identification. 

— Vacutainer tubes for blood samples; two red-top 
and one purple-tpp. 

— Tourniquet. This may be soft rubber tubing, a 
commercial tourniquet, or a blood pressure cuff. Tlie 
latter permits the best control and often enables you 
to find a vein when other means fail. To use a blood 
pressure cuff as a tourriiquet, determine the systolic 
pressure first, theri inflate the cuff to about 20 mm Hg 
below the systplic pressure and clamp the tubirig with 
a heriibstat. When ybu are ready to release the tourni- 
quet,, the herhostat cari be uriclariiped. 

To select a suitable veiri, ybU should apply a tbUrni- 
qUet at riiidarni, above the antecubital fossa^ checking - 
Jo make sure that a- pulse is stiir present after the 
" tbUrniquef is in place, inspect tne hand and to rearm 
for a vein that appears fairly straight and lies on a flat 
surface (see Fig. 3.8). It should be_ well fixed,* not 
rolling, and should feel springy when palpated. You 
should avoid: 

• Areas of bbrie articulation (joints) — IV's iri these 

areas necessitate immobilizing the joint, ,1 process 

w'hichr is'bbth cumbersome and uncomfortable for 
the patient. 
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Figure 8. 



Venipunctare- Sites 

A Vein In Hand/Forearrn Suitable for 
Venipunctare 



• Areas where an arterial pulse is palpable close to 
the vein. 

• Veins near injured areas. 

• Veins of the lower extremities. 

In general, the forearm is the preferred site, drid the 
bacR of the hand is the second choice. 
To prepare the venipuncture site, scrub the selected 
^ area with an iodine swab, starting from the area 
above the Vein and wiping in widening circles around 
itVwithin a broad margm. Because some patient^ may 
react to iodine left on the skin, a final wipe \^ith an 
alcohol swab^is desirable. 

To enter the vein, you should stabilize the vein by 
applying pressure on it below the point of entry. The 
skin should be punctured with the bevel of the needle 
pointing upward about 1 ceritimeter (crn) from the 
vein. You can enter the vein either from the side or 
from above. You should be able to feel the needle 
"pop" through ihtb the vein. When the vein has been 
entered, blood will return through the needle. If you 
are using an bver-the-needle catheter, advance it 
about 2 millimeters (mm) beyond 
IbiSdOetUr^^ 



eter over the heedle into the vein. The iieedle should 
be withdrawn and removed. 

Next, draw the blood sample. Stabilize the_catheter 
with one hand and attach the 20^m\ syringe. Draw the 
blood sample and distribute -it-among the vacUtairier 

tubes. , ^ : 

The next step is to release the tdurhiqUet and connect 
the Infgsion tube to the cat4^iv The fluid should 



flow in a Steady stream into the ihfusidh reserydir* If 
the flow is slow, pull back very slightly bri the cath- 
eter; its tip 'may be against the wall of the vein; 
When a good ribw is established, cdv 
site with ppvbdine-ibdirie biritmerit and a sterile dress- * 
ihg, tape the catheter securely in place, ioop the iV 
tubing, arid -tape it tb the adjacent skin; The taping 

"should be gerierbUs arid secure; The point of connec- 
tion between the catheter arid the infusion set shodd. 
not be taped. On the tape, note the type of cannuia 

^gsedrthg:ggtge£^ 



cath, 11/11/76V). 

The infusion should be adjusted to Ihe flbw rate or- 
dered by the physiciari.-Tb calculate the flow rate, 
you must know: 

• The vbluriie to be irifused 

• The tiriie period over which it is to be infused 
JThe prbperges of the administration set; that is, 

hbw riiariy drops (gtt) per miiiiliter it delivers 

The rate is tfieri calculated as follows: 

volume to be infused 
X gtt/mi of adriiinistratibri set 



mm = 



total tiriie bfirifUsibri iri minutes 

For exartple, if you are ordered to infuse 1 1 (1,000 
ml) of D5W in 2 hours and the administration set 
gives 10 drops per miiiiliter, the rate cari be calculated 
as follows: 

Tbtal vblume to be infused = 1,000 ml 

gtt/ml =10 
time of infusion in minutes =120 

' — --- .-"T, _ '_ 

-= approximately 80 gtt/min 



120 

There are several potential complications of IV ther- 
apy; most of them can be avoided with proper atteri- 
tion to technique. These complicatibris iriclude: 

• Infection, which is usually duejG_gobr aseptic 
technique. 

• Pyrogenic reactibris, which result from foreign 
proteins or pyroigeris that cause fever^ Their pre^s- 
ence in the irifusibri solution or adrminstration 
setup may cause a reaction chaHc^erized by an 
abrupL teriiperatUre elevation (from 100" F to 
106" F) with severe chills, backache, headache, 
riialaise, riausea and vomitjng, and, occasionally, 

— — vl^bul^r ~c6^^ usuallir begins 

— — -about half an hom^ aftei^the infusion -is begu^^^ 

s»lch a reaction occurs, you should stop, the irifu— 
sion immediately and start another IV iri the 
other arm with a new infusion sbliitibri; discbritiri- 
ue the old IV. If hypoterisibri br shbck is a 
^ prominent feature of the reactibri, the patient 
should be treated for shbck. P yrog enic react ions 



can Jargely be avoided by carefully inspecting the 
bottle or bag befofe nase foi^ leaka ge or cloudine ss.. 
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• Local infiltration of IV solution into the isubcuta- 
nepas tissues: This is quite common; it occurs 
.when the needle or catheter is djsiodged from the 
vein, especially when a small, thin-walled vein is 
ased^infiitration is characterized by 
— Edema and pain at the site of the venipuncture 
— A significant decrease jn the infusion rate or 
complete cessation of flow 

— Failure to obtain blood return into the catheter 
when the in fusion bottle is lowered below the level of 
the needle and the clamp is opened wide. 



If local infiltralidn occurs, the Infusion should be dls- 
cbhtin lied immediately, and the needle or catheter 
rem dyed from the vein. Cold com presses over the 
veriipuricture site help reduce the swelling and dimin- 
ish pain. 



Thrornbophlebitis, or inflammation of the vein. 
Certain IV solutions are more irritating to veins 
than others, for example, dextrose solutions; 
which have a very . low pH (E)5W has a pH 
between 4.6 and 5.6) and hypertonic solutions, 
like 10-percent dextrose. Thrombophlebitis can 
also be produced by mechanical factors like ex- 
cessive movement of the IV needle or catheter. It 



Plastic embolus, which may result from catheter 
shear. Cannulas that involve plastic catheters ad- 
vanced over or through a needle are subject to 
shearing; this is particularly true of the thrbugh- 
the-needle catheter. If such a catheter is with- 
drawn through the needle, it may catch on the 
sharp edge of the bevel and be sheared off, be- 
coming a plastic embolus. For this reason, once a 
catheter is advanced over or thrdiigh a needle, it 
should never be pulled back. If it is necessary td 
remove , .the catheter, /7rs/ withdraw the needle, 
then withdraw the cktheter! 

Inadvertent arterial puncture, which may dccUr if 
the vein selected .for cannulation lies close to an 
artery, if the artery is punctured; blood under 
pressure will spurt intermittently out of the cath- 
eter. The bright red color of arterial blood and 
its unique flow characteristics should alert you to 
the error. Immediately withdraw the needle or 
catheter and apply firm pressure over, the punc- 
ture site for at least 5 minutes, or until bleeding 
stdps. 



* CENTRAL INTRAVENOUS INSERTION: 

In some systems, cannulation of the external jugular, 

iriterrial^ijgurai%^'ruJ^t)i^s^ — 



— ijnn"*riifested~by 

—Pain along _the course of the vein, which will paramedics. Tn addition ^o_the possible complications 



sometimes be inflamed and tender as well 

—Redness and edema at the vehipUhctiire site 
— Rise of body temperature (dcg|iSidhally) 



When thrombophlebitis is suspected, the infusidh 
should be stopped and the IV line shduld be discdh- 
tinued. Warm, moist or dry compresses should be 
applied to the site: 

• Circulatory dverldad. This rnay ogCut when ex- 
cessive ilV fluids are admihisterej**— thrdugh mis- 
calculation of the rate, miscalculalidh of the^pa- 
tient's fluid needs, or a "runaway IV.*' The 
syniptoms of circulatory overload are thdse df 
congestive heart failure: distention of the jugular 
vein; shortness of breath (dyspnea), and rales. 
These are discussed in more detail in Module VI. 

• Air embolism. This may ocjm: with any iV infu- 
sion, although it is most commonly seen during 
administration of Slood under pressure. Air em- 
bolism can be prevented by taking appropriate 
precautions. You shduld: 

—Inspect tubing for defects before asirig it. 
— -^Make sure all cdhhectiohs are fitted tightly:. 

— piscdhtihue the infusidh befdrj the bottle is/6om- 
JpVetely empty. 

* — Avoid circumstances that increase negative pres- 
sure in the -tubing, such as elevation of the extremity 
receiving the infusion above the level of the heart and 
plac eme nt oMhe^flow-regu^^ 

"ItHe^tubfngT The ^lamp should be at about the level of 
the patient's heart; 



^ meritidhed for peripheral IV*s, cannulati^y of these 
veins carries hazards of inadvertent air emOTl ism from 
air sucked in during venipuncture ahd^ pheurridthdrax 
from accidental puncture df a lung. Therefore, these 
techniques should only be performed by persons thdr- 
oughly trained in their Use. 

Puparation for cannulation of these vessels is essen- 
tially the same as that fbr cannulation of a peripheral 
vein. However, as a general rule; the through-the- 
needle catheter is easier to use — especially for the 
internal jugular and subclavian vein. 

The external jugular vein runs behind the angle of the 
jaw ddwhward and obli'quely backward until it 
pierces the deep fascia of the neck just above the 
middle df the claviclej the external jugular vein ends 
in the subcliiviari vein, where there are valves to 
retard backflow (see Fig 3. 9 J. 

The procedure for external Jugular cannulation is as 
follows. You should: 

• Place the patient in a supine, head-ddwh position 
to fill the jugular v^in; turn the patient's head to 

side opposite the intSsnded venipuncture site. 

• Cleanse and anesthetize the skin. 

• Align the cannula in the direction of the vein, 
which runs downward and obliq:;ely backward 
from the angle of the jaw to the middle of the: 
clavicle. Aim the point toward the shoulder on 
the venipuncture side. 

• Make ydur puncture midway between the angle 
" ?f the ja\^ anBTHe'ihiddle of the c lavic le; stabi- 



*lndicates optional skill. 
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iize the vein iightiy by piaclng one finger on it 
just above the clavicle; 

Ffbm ihefe, proceed as described fdr caririulatiori 
of a peripheral vem. Be careful riot lb let air 
enter the catheter bribe it is irisefted. Quickly 
attach the infusiori set as sobn as blbbd retUrri is 
established: 

Tape the iine securely, but do riot put cifcumfer- 
entiai dressings around the neck. 



Venous SihUses 



Ophthalmic V. 



The internal jugular vein runs anteriorly, medially, 
and inferioriy within the neck. It emerges from the 
base of the skull between the angle of the jaw and the 
bone behind the ear (the mastoid process of the tem- 
pdra! bone). It then enters the carotid sheath behind 
the internal carotid artery, and ri^ris posterior and 
.lateral to the iriterrial arid cbriiriibri carbtids. Finally, 
riear its terriiinatibri, the iriterrial jugular veiri is lateral 
to arid slightly in frbrit bf the cbrtimbri carbtid artery. 
It ertds beritiath the medial erid bf the clavicle where 
it joins the siibclavian veiri (see Fig. 3. 10). 

The procedure fbf internal jugular veriipunctufe from 
an anterior apprbach is as follows. You should: 



• Place the index and middle fingers about 3 cm 
from the midsternai line, and retract the carotid 
artery medially, away from the anterior border of 
the sternomastoid muscle. 

Introduce the needle at the midpoint of this an- 
terior border, halfway between the clavicle and 
the angl^ bf the jaw. <^ — 

• Direct the needle toward the riipple at a 30° tb 
45° angle with the frontal plane. 

• Stbp advaricirig the rieedle wheri blbbd cbriies 
back tb thie trarispafent back part bf the rieedle. 

• Slbwly advance a cannula over the needle; 
remove the needle and attach the IV tybing; 
secure the cannula with adhesive tape. 

• if blood which looks like arterial blood comes 
back with high pressure, remove the cannula and 
apply firm pressure for 5 minutes to avoid hema- 
toma. 

The procedure for internal jugular venipuncture from 
a posterior approach is as follows. You should: 

• Rotate the face and chin :b the opposite side. 

• Retract the sterribriiastbid riiuscle ariteribrly arid 
riiedially by placirig the index arid riiiddle firigers_^ 
at the Ibwer tl^ird bf the riiuscle. 

• Iritrbduce the arigibcath br iritracath tieedle abbut 
2 inches abbve the clavicle at the lateral border 
of the sternomastoid. - 

The subclavian vein is a ^ort vein^which i^pproxi- 
mateiy 3 to 4 cm- in diameteT in the~adufe— 14 travels— 
mqdially behind the niediar third of the clavicle, tt 
.begins as an extension^ of l|ie axillary vein at the 
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Check Value System 
subclavian V 

Veins of the Nbck and Head 

FigarB 9. External Jugular and Subclavian Veins 

lateral bbfder bf the first rib, arid theri , crosses bver 
-theJksurib-Jsmd-pasje&Jo^fra 



muscle, which separates it from the subclavian artery 
running behind it. The vein continues behind the 
•medial third of the clavicle; where, it is immobilized 
by small attachments to the rib and clavicle. Then it 
unites with the internal jugular vein to form the inno- 
minate vein. The apical pleura of the lungs are in 
contact with the subclavian at its. junction with the 
internal jugular vein (see Fig. 3. 11). 
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The procedure for cannulation of the subciavian vein 
is as follows. You should: 

• insert the needle 1 cm beiow the junction of the 
medial and middle thirds of the clavicle: 

• Hold the syringe and needle parallel to the pa- 
••tient's chest wall. 

• Direct the needle toward the opposite shoulder. 
Establish a point of reference by pressing ybiir 
fingertip firmly into the suprasternal notch and 
directing the course of the needle toward the 

— — dppbsiteaxilla. " ~ ~ ~ 

• When the lumen of the subclavian vein has been 
" entered, rotate the needle so that it is facing more 

toward the feet, since the catheter must make a 
turn into the innominate vein. 

• Proceed as for a peripheral IV, being careful hot 
to let air enter the cannula after it is inserted. 

Military Antishock Trousers 

As was tibted earlier, the cardibvascular syst;em can 
be divided intb three pbrtibns: the pump, the fiuid, 
^nd- the -con ta ine r . -I f there-i s- to-be-adequa te- card i ae 
output, the pump must be kept primed. If the volume 
is low. the pump is not well-primed. If the container 
can be made smaller, the reduced volume may contain 
sufficient fluid to prime the^omp for a limited period 
of time. Military antishock trousers (MAST) accom- 
plish this, tike the G-suit originally developed to 
prevent blackouts in high-performance jet aircraft in 
World War it, the device applies pneumatic pressure 
to the lower extremities and abdomen, making the 
vascular container <;maller in those areas. Studies h^ve 
shown that over the period when the MAST is uti- 
lized, to manage acute shock, there is only nlinimal 
ihterferehce with adequate circulation and perfusion 
in the enclosed parts of the body. 

The devices presently available surrbuhd the, Ibwer 
extremities and abdomen. When they are inflated to 
their maximum, they reduce the container size enough 
to cbmpensate fdi* a blbbd Ibss as great as 30 percent. 
This is enough to restore adequate perfusion to the 
oxygen-sensitive tissues in the heart-brain-lung circu- 
oiation, even in class 3 or class 4 shock, until adequate 
whole blood and crystalloid can be added to restore 
the cardiovascular fluid volume. 

In addition, the external pressure can indirectly apply 
enough extra vascular pressure to decrease' blood loss 
from either external or internal' hemorrhage. Arterial 
pressure does not have to be exceeded to accomplish 
this. The pressure heeds only to exceed the difference 
between the ihtravascularjpressuTe'and the pressure in 
the surrbuhding^issue. This makes the device ex- 
tremely useful in cbhtrbllihg ihtraabdbiTiihal blbbd 
Ibss bi* the blbbd Ibss assbciated with fractures in 
which the bbiie is brbkeii iiitb several pieces (cbitl- 
rniriuted fractures). 



The trousers are also used to immbbilize fractures of 
the femur and pelvis, just as a pneumatic splint can be 
applied to extend above and below the- fracture, ^'he 
retroperUoneal blood loss associated '^ilh a seveieiy 
fractured pelvis can also be controlled by the use bf 
MAST 

/ 

Although patients can breathe adequately with the 
increased abdominal pressure applied by the tfbiisers, 
the elevation of the diaphragm associated with the use 
of the device probably reduces the total ventilatory 
: — capacity of-the JungS7 For this reason; a all cases 
of shock, oxygen should be administered. If there are 
other conditions present which further compromise 
pulmonary ventilation, such as air in the chest cavity 
(pneumothoi^ax), addition:^l attention must be given to 
assure that the patient's color remains good. In intra- 
cranial injuries, the increased intracranial pressure will 
decrease the vascular volume .within the brain, 
making ihaihtenahce of adequate perfusion pressure to 
the brain impbrtaht. The use bf military antishock 
trbusers when head injuries are associated with he- 
mbrrhagic and bther types bf shock helps maintain 
cerebral perfiisibh pressure. 

in cardiac a rrest, adeq gate C PR_p ro viries- only-^hout 

30 percent of the usual cardiac output, if most of this 
cardiac output can be distributed into the heart-brain- 
lung circulation, these critical tissues would be pro- 
vided with better perfusion. Studies have demonstrat- 
ed that the use of military antishock trousers oh the 
lower extremities and abdomen increases both the 
prelbai^hd Ibwer half bf the body's peripheral resist- 
ance *ibugh tb imprbve carbtid blbbd flbw while 
CPRiis being given. 

Because lip tb 2,000 cc bf blbbd may be iitlmbbilized 
frbiti the Ibwer extremities and presented as preibad 
tb the heart, pulmdnafy edema can be worsened by 
the use of MAST Pulmonary edema represents the 
X)nly contraindication to their 

Because inflation of the pneumatic antishock trbusers 
provides a translocation of blood into the jipper half 
of the body up to 2,000 cc, a rapid deflatibh will 
provide the circulation of an equal or greater vblume. 
The MAST should very seldom, if ever, be deflated 
before adequate blbbd vblume has been restored. 
Rapid deflation bf the device will cause the patient to 
return to shock. Althbugh the total pathophysiology 
is hbt well uhderstbbd, it is more difficult to resusci- 
tate the patient from the second "shocky" episode 
than frbm the first. . 



ASy patient who is considered a possible candidate 
for the use of military antishock trousers should be 
placed on the device as he or she is moved onto the 
roller or onto the long backboard. Although the 
device can be put on a supine patient already on a 
roller or oh the grbupd, it is more diflicult and time- 
cbhsumirig. to do so. Preplanning in any emergency 
situation always achieves the best results. 
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INDICAtlONS FOR USE OF MAST 

1. Shock (all causes, unless associated with pulmonary 
edema]!. 

2. Blood pressure less than 80 mm Hg systolic in any 
adult patient and less than 100 mm Hg systolic If 
accbmpahyihg signs arid symptoms indicate shock. 

3. Iritraabdbmiriai hemorrhage such as that associated 
with a fractured liver or spleen with automotive 
trauma or dissecting aortic aneurysm (distention of 
the aorta caused by blood traveling between the 
layers of the blood vessel wall). 

4. Hemorrhage of an extremity such as that associated 
with a comminuted fracture of the femur or pelvis. 

5. Stabilization of fractured femur or pelvis. 

6. Cardiac arrest when CPR is indicated. 

CONTRAINblCATiONS 

1. Pulmonary edema. 

APPtieATiON 

After MAST are appropriately positioned bri the pa- 
tient, the leg and abdominal cdmpartriients are iriflat- 
ed simultaneously, while the patient's blbbd pressure 
is closely monitored. Because the amount of fluid 
necessary to manage the shbck varies from patient to 
patient, the amburit bf exterrial pressure necessary to 
translocate this fluid alsb varies from patient to pa- 
tient. For this reasbri, mbriitdf ing the pressure inside 
the various coriipartriierits is not beneficial. It is tii-r 
patient whb is iri shock, so it is the patient's pressure 
. that riiust be rilbriitbred. 
While the trousers are being jnflated, the patient's 
blbbd pressure is constantly monitored. When the 
blood' pressure returns to within normal limits (or 
above 100 mm Hg systolic), inflation is ^topped. 
When the patient has be^n adequately stabilized for 
transport^ the blood pressure must be cbristaritly re- 
evaluated. Because the velcro jasteriirigs cari slip, the 
trousers may develop a leak. For a variety bf other 
reasons, such as atmospheric pressure change in air 
transfer or temperature charige iri nioving a patient 
from a hot ehvirbririierit tb a cbbler environment or 
vice versa, atteritibri must be paid to maintaming 
proper blbbd pressure by reinflating or further inflat- 
ing the trbtisers as necessary. 

REMOVAL 

The trousers are removed only after gradual deflation 
preceded by adequate fluid volume replacement. If 
iritraabdbmiriai blood loss is suspected, this deflation 
shbuld be done in the operating room. You should be 
very familiar with the complications arising from ih- 
appfopriate deflation. You should also be sure that 
other medical personnel who assume responsibility for 
- the paUentunderstand-these^ 



When deflation is necessary^ it should. be started with 
the abdominal segmeni arid cbritiriued with each leg 
individually. Allow a small amburit bf air to escape 
from the iriflatiori valve, arid check the patierit's blood 
pressure. Cbritiriue alterriatirig gfaduai deflatidri and 
monitoring the patierit's blbbd pressure. If the pa- 
tient's blood pressure drbps as much as 5 mm Hg, 
Stop the deflatibri uritil fluid replacement has brought 
;he patierit's pressure back within previous limits; 

Unit 6. Assessment of the 
Trauma Patient 

The riiariageriierit bf a patient with several kinds of 
injuries requires close adherence to a set of priorities. 
If ybu deviate from this stepwise approach to the 
patierit, ybu may overlook an injury or a problem of 
rilajbr signifiqance. Thjs review of the steps of the 
iriitial assessment ^houW serve to bring together those 
aspects of anafomy, physiology, and pharmacblbgy 
that have been preseSted in this module and the previ- 
ous modules. Only with a thorough understand irig of 
this information and* the inforriiatidn cpritairied iri the 
respiratory cardiac, soft tissue, arid skeletal trauriia 
modules will ybu be able tb uriderstarid sigris and 
symptoms, convert this iriforriiatibri iritb a wbrkirig 
diagnosis, and fqrriiulate a ratibrial apprbach to the 
management of the patierit. 

SURVEY OF THE SCENE 

. • g_ 

As the "emergency unit approaches the scerie arid the 
vehicle and patients involved cbriie iritb view, ybii 
should survey the entire eriiergericy scerie, ribtirig the 
placement of the vehicles arid the prbbable path trav- 
eled just prior to, duririg, arid follbwirig the crash. 
Frorii this information, ybu shbuld be able to deduce 
what irijuries riiight be expected and; to anticipate 




Veins of the Neck . 



arid Uj3per Thorax 

Figure 11* i^lcal Pleura, Subclavlah and Internal 
: : :: Juglar Veltii 



where iDatiehts hot readily visible may be lying, In 
additidh, you shduld be aware of _ the __byst_ahders. 
other emergency vehicles, the flow of traffic, the pos- 
sibility of fire, the wind directibn, arid any erivirbn- 
irierital problems Which riiight irifluehce the patient's 
cafe. Also note whiethef law erifpfciemerit officers,; fire 
persdririel, of knowledgeable bystaridefs are available 
to fendef assistance. Quickly estimate the ecyjipmerit 
needed for patient care, for extracticm, and as^backup 
EMS equipment. Unless you train yourself to observe 
the scene and answer all of these questions in a scene 
survey, proper patient care may be delayed. The next 
step is rapid identification of ail patients, and triage to 
ascertain which requires first priority in patient care. 

As you enter the vehicle; you should be acutely 
aware oL the possibility of fire. The first step is to 
turn off the ignition. If there is a bystander who can 
rapidly be shbvvh jhe use of a dry-power fire extin- 
guisher^ db sb. The user bf the fire extinguisher 
shbuld be adriibriished to direct it at the EMT and at 
the patient arid riot to try to put but the fire^Inexperi- 
ericed individuals cariribt put but a gasblirie fire with a 
small dfy-pbwered extirigUisher. It shbuld be _used 
only to pfeverit fife rieaf the patierit arid the EMT 
and to cool them while they escape from the vehicle 
if necessary. 

INITIAL ASSESSMENT 

Parts A, B, C, D, arid E reriiirid ybu bf the pribrities 
in the jDfiriiary survey. 

i. Primary Survey 

A. Airway. The airway Is initially managed by for- 
ward projection of the jaw (mandible), using the chin 
lift; jaw lift, or jaw thrust procedures. The airway 
should be maintained patent with the nasal airway, 
oral airway, esophageal obturator airway; or the nasal 
endotracheal. When establishing the patent airway; be 
sure that the cervical spine is not manipulated and 
that the neutral position of the neck is maintained. 
A\s'} make sure that facial, oral, br pharyngeal injuries 
arw' riot prbducihg^ sigriificarit heriibrrhage which 
cbuld be aspirated. If such a cbriditibri exists, tracheal 
isblatibri frorii the bleedirig area riiust be accbriiplished 
with ari.eriddtfacheal tube. Nasal iritubatibri is recorii- 
itierided. HOwevef, if this cannot be. accomplished arid 
oral intubation is the only possibility, pfdpef in-line 
tfactidri during the irisertidri df the, eriddtracheal tube 
is mandatdry. 

If the larynx is totally obstructed, the Jet Insufflation 
technique will work for 30 to 45 minutes, until a more 
effective mechanism can be established. Such a tech- 
nique should be necessary only in a severe laryngeal 
fnacture, laryngeal obstruction by a foreign body or 
vocal cord edema from an allergic reaction. 



B. Breathing. The three major problems that most 
often compromise breathing should be suspected. 
They are tension pneumofHorax, xipen pneumothorax; 
arid flail chest. A qiiick visuanHspection of the chest 
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should identify a flail chest or a sucking chest wound. 
It must be emphasized thaf stacking chest wounds can 
be iDresent in the armpit (axilla) as well as the posteri- 
or jDart of the thorax. Never assume that because the 
ariteribr thorax is clear, the posterior thorax is free of 
injuries. The riibst frequently riiissed sucking chest 
wburid is iri the axilla.. If the arrii is raised when the 
irijUry bccurs, it riiay fall back dbwrijb the patient's 
side, sd that the iryury is riot visible. Particular atteh- 
tidri shdUld be paid td this area. 

If any df these three injuries is sigriificaritly com pro- 
mising verililatldri, it shdUld immediately be stabilized. 
Stabilization may cdrisist df ridthirig mdre thari plac^ 
ing the hand over the sucking wound td stdp the fldw 
of air or on the flail segment to stop the paradoxicai 
movement. More definitive treatment can be carried 
out later. 

e. Circulation^ A quick check of the pulse will give 
you a good idea on the cardiac output; when it is 
combined with a check of the capillary refilling time, 
you will have a good estimate of peripheral perfusion. 

If the pulse is slow and strong with good capillary 
refilling, you may assume that the peripheral perfu- 
sibri is adequate for the needs of the patient during 
the pririiary assessriierit. If ^ribt, ybu shbuld cbrisider 
the possibility bf shbck, hypbperfusibri arid metabblic 
aciddsis. 

A slow pulse with warm, dry, pink skin arid gddd 
capillary filling is not an absolute assurance that an 
injury is not present. Spinal cord shock produces this 
pattern^. 

Hemorrhage Control . External hemorrhage is con- 
trolled by direct pressure over the bleeding site using 
the hand, 4 x 4's, abdominal dressings, or some mech- 
anism to obtain strbrig pressure. Once pressure sis ap- 
plied to a bleedirig pbirit or a larg^ wburid, it 
riiust be riiairitairied for a riiiriiriiurii of 5 riiiriutes. 

The Use df heriidstats is tiriie-cdrisuriiirig, arid tburrii- 
qUels, if irilprdperly applied, iricrease^^lddd Idss rather 
than decrease it. Neither has ariy place iri the field 
care of patients: 

D. Disability. Neurologic Exam. Simply by talking to 
the patient and moving his extremities, you can usual- 
ly assess what ;level of the consciousness in the 
AVPtJ system he is. Although evaluation of pupillary 
size and reactivity may be difficult in the field; it 
should be attempted in order to establish a base line. 

E. Expose. The patient's entire body should be ex- 
posed for a thbrbugh evaluation. Protection frbm the 
erivirbririierit duririg this evaluatibri is bf riiajbr iriipor- 
tarice. 

ii. HesQScitation 

It is assumed that airway breathing, cardiac arrest, 
and hemorrhage are handled immediately upon their 
identification in the primary survey. Shock, however, 
is not managed in the primary survey. Its diagement 
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is deferred antiMhe primary survey is cdmpleted. The 
application of military antishock trousers is the first 
step in Its initia,l mahagemeht. Not only can this 
device mobilize up to 30 percent of the patient's 
blood volume to the upper half of the body; it also 
controls external hemorrhage^ hemorrhage of pelvic 
fractures, and herhdrrhage from an intraabdominal 
source. The pressure of the shock trousers does not 
need to exceed arterial pressure to accomplish any of 
these goals. It must only exceed the difference be- 
tween ihtralumirial pressure and extravascalaj- pres- 
sure to stop leakage from the vessel. Changes in blood 
pressure depend dri the amount of blood lost. A lower 
external pressure will translate a lesser amount of 
blddd than will higher external, pressure. It is for this 
reasdh that the inflation, of jhe pneumatic antishock 
device is based on the patient's pressure and not the 
external pressure of the device. 

It is just as important to reduce blood flow from the 
vessels within the abdominal cavity as h is to reduce 
blddd flow from external vessels. Blood is Idst id the 
circulatory cardiovascular system no matter where it 
goes. There is a tendency to forget that blood loss 
into an internal cavity is just as lost from the cardid- 
vascular circulation as blood Idst dhtd the ground. 

Intravenous therapy to the patient in severe shock 
must be administered as rapidly as pdssible. Two 
large-bore IV's are started, and Ririgef's lactate is run 
as fast as possible until the patient's blood pressure 
stabilizes. 

jjj. Secondary Survey 

Secondary assessment begins at the tdp of the pa- 
tient's head and prdceeds_td ward the feet until the 
entire body is examined. The utilization of the look- 
listen-feel technique identifies the pathology present 
Examine the head, beginning with the skin, looking 
carefiilly at the eyes, ridsc, and mouth to identify 
cdntusidns, abrasidns, or lacerations^ it is difTicult to 
examine the scalp, particularly the back of the head. 
Since mdving the head would perhaps increase cervi- 
cal, spinal or cord damage, use gentle palpation td 
identify lacerations and possible depressed skull frac- 
tures or penetrating Injuries. Palpation over the bones 
of the face, maneuvering the mandible and maxilla, 
will identify any injuries present. It is impdrtarit ta 
pay careful attention. Such gdod physical examination 
will lead ydu through a complete examination ^dfJhe-- 
entire bddy. Utilizing the technique described for the 
head, looking carefully at the skin, palpating bones, 
and soft tissues and checking for any abnormalities, 
continue the physical examination to the bdttdm df 
the feet. ' 

After the examination is completed, pridrities as to 
the management of the injuries identified may change. 
Whether the injuries are managed at the accident she, 
inside the car, or with careful hand mobilization after 
the patient has been placed on the stretcher in the 
ambulanfce is determined by the environment, weather 



conditions, number and attitudes of bystariderst possi- 
bility of fire, precanousiiess of the pdsitiph df the car, 
difficulty of extraction, aiid many other factdrs. 
The major problem that many individuals iliri iiitd, 
both iii the field and in the emergency department, is 
spending excessive time carrying dut diagndstic evalu- 
ations or maneuvers which are hdt beneficial to the 
patient. It is obvious that a prdldhged diagnostic exam 
utilizing the dtoscdpe to visualize all portions of the 
external canal and the tympanic membrane is not 
going td affect the dutcdme df^the patient or change 
the management in the field. The presence df blddd 
behind the T-M, identifying a basilar skull fracture dr 
a laceration of the external canal, is hdt gding to 
change prehospital patient care. The patient may still 
be stabilized on the backboard, an IV started, arid the 
patient trahspdrted td the hdspital. Not only .do exces- 
sive prehdspital ihjmeuvers terid to frustrate and gg. 
gravate the physicians awaitirig the patient's arrival in 
the, eriiergericy departmerit; it may also delay defim- 
tivfe patient care which cannot be given in the field. 
The kirid df complete examination described above 
shduld require only 3 to 4 minutes. Following such 
evaluation and prehospital stabilization and resuscita- 
tion, the patient can be transported to the hospital / 
emergency department at normal speed, obeying all 
traffic laws: Transportation with flashing red lights 
and sirens increases the possibility df accidehtLby 40 
percent. A good service operating at the EMT-Para- 
medic level will transport less than 5 percent df the 
patients to the hdspital using lights arid sireris. 

jV. Definitive eire 

Definitive care is the stabilization and preparatidh df 
the patient for transportation td the medical care fa- 
cility. 

Glossary 

acid: Any compound of an electroriejative ell?Tnent 

with one or more electrdpdsitive hydrdgen ions; 

may cause severe burns, 
agglutlnatioh: The cluriipirig together of blood cells 

when incdriipatible blddds are mixed; adhesion of 

surfaces df a wourid. 

air embblisiri: The presencj^-of ai^_ J 
- dr-blodd-^esseircausing an obstruction; caused by 

surgery dr trauma: 
alkali: Ariy cotnpound of an electropositive eleriieril iri 

combination with an electronegative hydroxyl idri 

or similar ion; alkaline compounds are caustic arid 

can cause severe destruction df tissue, 
anion: An ion carrying one or mdre riegative charges: 
antecubital: In front of the elbdw; at the bend of the 

elbow. 

' asepHc:^ Free frdrii gerriis, frdrii infection, and from 
any form df life. 
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autotrahsfiisidh: A trahsfusibri effected by redirecting mterstitial fluid: The fluid bathing the cells; part of 

the patient's own blood frdrii brie part bf the body the extracellular fluid. 

to another. . ihtracellular fluid: The pdrtidri 

base: A cbifipoiind that dissociates with fbrmatibh of cdhtained in the cells; usually abdut 45 percent df 

a hydfdxyl idh: a sdlutidri having a pH greater than the bddy weight. 

_ intravascular fluid: The portion bf the total body 

biyalent: Having two charges, such as Ca** (calcium ^^ter contained within the blood vessels; plasma. 
ion), 

isotonic: Having the same osmotic pressure as a refer- 

buffer: A substance in a fluid that tends to minirnize e^^e solution, usually the intrdcelluldr fluid, 
changes in pH that would otherwise result from 

' adding an acid or base to the fluid. jugular: Pertaining to the neck. 

cardiogenic: Of cardiac origin. . leukocyte: A white blood cell. 

cation: A positively charged ibh, such as Na^ inilliequivalent: A unit of measurement for electrolytes 

(sodium). based oh a chemical cdrhbihing power; defined as_ 

.3 i_ • - ; . . the weight df a substance present in 1 milliliter of 

colloid: An intravenous solution containing protein. . : * 

_ normal solution. 

crystalloid: A substance capable of crystallization that, , . ^ . ^ r^,.^u ^. 

V - . - * — ^ -.— , monovalent: Having a single charge (such as the 

in solution, can be diffused through animal mem- +\ 

, sodium ion Na ). 

branes. 

-x^i i. i i >, . neurogenic: Of or originating in the nervous system. 

dehydration: The condition that results from excessive 

loss of body water. bsihpsis: The passage df pure sdlverit frdm a sblutiori 

a n...M uwa., of lower solute cbriceritratidh tb brie of higher cori- 

edema: A condition in which iluid escapes into body - - - ° 

. - ^ _ «^ i.,«,«v;«*;« ceritratibri across a semipermeable membrarie. 
tissues- I rom vascular or lymphatic spaces and 

causes local or generalized swelling. overhydration: A cbriditibri that results from excessive 

electrolyte: A substance whose molecules dissbciate retention bf fluids. 

into charged cbmpbrierits (ibris) when placed in pH; A symbol used td iridicate the acidity or alkalin- 

water. ity df a substance; dri a scale bf 14, 0 indicates high 

erythrocyte: A red blood cell. acidity, 14 indicates high alkalinity, arid 7 iridicates 

extraceliuiar fluid: That portion of the total body a rieutral status. 

water outside the cells; composcsd of the interstitial Rh factor: Ari aritigeri present in the red blood cells of 

fluid and plasma. sdfrie^ individuals; when present, the ]ndiy|daai is 

, . . - : . , ^ , sai3~to be Rh positive; when absent, the individual 

hemoglobin: The oxygen-carrying pigment of the red> . i^-, . . »^ 

ui ^ II u u u • is Rh negative, 
blood cells; when it has absorbed oxygen in the 

lungs, it is bright red arid is called bxyheriibglobiri; saline: Cbritairiing salt. 

"—after it-has-giveri-up-its-bxygeri-tb-the-tissuesr-it sfidtk": i^rstire~df inadeqlJafe fissue^|rffeibfi' t 

purple in cblbr arid is called reduced hemoglobin. ^ of pump fai[are (cardiogenic shock), 

hypertonic: A solution having ari osmotic pressure volume loss (hypovolemic shock), vasodilation 

greater than a solution to which it is being com- (neurogenic shock), or any combination of these. 

paredCusually the jntraceUular fluid). subclavian vein: The large vein located beneath the 

hypotonic: A solution having an osmotic pressure less clavicle and joining the internal jugular vein. 

than a solution to which it is being compared (usu- thrombocyte: Blood platelet; a cellular element of the 

ally the intracellular fluid). ^ :~:^.blood-invo1ved-in-clotting. 

Jypovoleniia:-A. decreased-^ount of blood in the thrombophlebitis: A condition in which inflammation 

of a vein leads to the formation of a clot (thrombus) 

ion: Ari atdm or group of atoms carrying a positive or • jj^g vein. 

negative electrical charge; ions may exist in solid, _ _ . r 'u- u ^ 

^. , . - - ..r r ,r — total body water: The total fluid content of the body; 

liquid, or gaseous environments, although those in . ^ ^„ _ t_ , : , . 

, ^ — - equivalent to about 60 percent of body weight in 

liquid (electrolytes) are the most common and ta- _, . . 

' ' the adult male, 

miliar. _ 

. - ^- J . transfusion reaction: Ariy adverse reactibri (allergic, 

incompatibility: In blood typing, the situation in which . ., u i *• >i j j , j , 

— »' i i J " i i -.i 1 febrile, or hemolytic) produced in a patient due to a 

donor and recipient blood cannot be mixed without . . . ^ 

. r . biddd trarisfusidri. 

clumping or other adverse reactions. 

innitratibn: The <leposit df fluid into tissues, often vasopressor: Any agent that raises the blood pressure 

bccurring as a result of administering fluid through by causing vasoconstriction. 

an IV cahhuia that has penetrated the opposite waii volame expander: The intravenous fluid that stays in 

bf the vein. the vascular space; nsuaily a coHoid. 

—^m^BT^ " ' 
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One irhpbrtaht difference between the Emergency 
Medical Techhiciah-lParamedic (EMT-P) and the 
Emergency Medical Technician-Ambulance (EMT-A) 
is that the paramedic is trained to administer drugs in 
the field. This difference allows the early treatment of 
life-threatening conditions. Lives can be endangered 
or lost, however, jf a drug is given in the wrong dose 
or administered improperly. Tfierefbre, it is essential 
for you, the paramedic, to be familiar with the phar- 
macologic agents that are used in the field— with their 
indications and contraindications, their side effects 
and dangers, and their appropriate forms and rates of 
admipistratibn. "Acquisition of this infdmiatidn is riot 
easy, and requires at first bbth memdrizatidri arid 
practice. But with experience, ydU will becdme femil- 
iar with a lar^e riuriiber df drugs used in emergency 
situations arid will be able to calculate appropriate 
dosages quickly. 

Unit 1. Drug inf@rmatiori 

A drug is a cheriiical cdmpdund administered as^ an 
aid iri either the diagridsis, treatment, pr prevention of 
a disease dr dther abnoKmal physiological condition. 
Drugs can be. given in an attempt to alter the course 
df th^^sease (e:g., giving xylocaine to suppress a 
cardiac arrhythmia) or to relieve the symptoms of the 
pathophysiologic process (e.g., giving' morphine to re- 
iieve the pam of a fractured arm). \ 



Drugs come from four majdr sources: (1) ariirilals, (2) 
plants, (3) miherals^ and (4) cheriiical syrithesis. Fdr 
example, insulin— taken by diabetics to cdritrdl elevat- 
ed blood sugar— is prepared from the pancreas of 
cows and pigs. Uritil the early 19bb's, most drugs 
came froih riiedicirial plarits. Today, drugs are stilj 
derived frorii different plarit parts, including dried 
bark, roots, leaves, fldwers, and seeds^ Digitalis, a 
drug used iri the treatment of heart failure, was jsol^^^^ 
ed from the leaves of a wildflower railed the purple 
fdxgldve (bigitatispurpureay. The opiate narcotics are 
derived from the poppy plant. Minerals like calcium, 
iron, and magnesium are important for hdrmal-grbwth- 
and development ind are administered as drugs iri a 
variety bf clinical situatibns. Calcium, for example, 
not only is an important cb^hpoheiit of bones arid 
teeth but also increases the force bf cardiac (heart) 
contraction. Mbst drugs used today are mariufactured 
chemically (synthetically). Phanriacdldgists and chem-: 
ists can design driigs to give specific therapeutic ef- 
fects, while keeping side effects at a minimum. Some 
bf the newer cardiac drugs and synthetic steroids 
were develdped imfifs way. " 

Drug Names t 

One bf the factbrs that cdriiplicates pharmacoiogy is 
that riib st dr ug s have at least four names, 
nam^ fall into fbur broad caiegortes: 



These 
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Official name— This is thie name under which the 
drug'- is listed in the United State^^^^ 
TK(^,PJjdrmdc<^^^ listing of drtigs 

arid their pfeparalidri, pubiished every 5 years by 
a riatidrial committee of phafmacists, physicians; 
arid other scleritific pefsdrtnei. A drug with the 
ietters USP after its name is manufactured to 
meet standards set in the Phurmucopeia. 

Chemical name — This is an exact description of 
the drug's chemical sti^cture and composition. It 
is of interest primarily to chemists and others 
involved in the manufacture of drugs. 

Generic name — The generic name is_ usually 
given to the drug by the cdmpariy that first riiari- 
ufactures_ it; before an official name has been as- 
signed. This name is generally shorter arid siril- 
pler than the cheriiical riariie, although it is dfteri 
derived frdrii the cheriiical riariie. 

Trade riariie (trademark, proprietary name, brand 
riariie)— A trade rianie has the symbol ® in the 
upper f ight-harid corner, Indicating that the name 
is registered by a particular manufacturer. The 
first letter of a trade name is capitalized. Since a 
given drug may be marketed by a number of 
manufacturers, it may have several different trade 
names. 



Tetracycline, a widely used antibiotic, has the follow- 
ing names: 

• Official name: tetracycline USP 

• Chemical name: 4-diriiethylamiriq -1, 4, 4a, 5, 5a, 
6, 11, 12a dctah^drd -3, 6, 10, 12, 12a peritahy- 
drdxy -6-ri1ethyl-l, 1 l-didxd-2-riaphatacerie car- 
bbxariiide 

• Generic riariie: tetracyclirie 

• Trade rtames: Achromycin, Panmycin, Polycy- 
^ clirie, Tetracyn 

In this rilariual, drugs are called by their genenc 
rianles. Wheri a drug is widely known by its trade 
name, however, it vyill appegr in parentheses (e^g., 
diazepam (Valium), norepinephrine (tevophed), furo- 
semide (Lasix), naloxone (Narcan)). 

Drag Standards and begislatibh 

Natidrial staridards arid Goverriment regulations insure 
that drugs sdld by various manufacturers are accu^ 
fately identified and are of ani/orm strength and 
purity. The following laws have been enacted by 
Congress in the last 76 years to protect consumers 
and patients: . - 

• The Pure Food Act of J 906. This law was an 
attempt to protect the public frbrii riiisjabeled, 
poisonous, or otherwise harmful foods arid drtigs. 

belirig of driigs^- 



it was replaced in 1938" by the Federai Fdod.- 
bfug, arid Cdsmetic Act. 

The Federai Food, t>rug, and Cosmetic Act* 
(amended in J 952 and i962j. This act required 
that labels list the possible habit-forming effects 
of drugs and give warning about possible side 
effects; authorized the Food arid Drug Adriimis- 
tratibh (FDA) to determine the safety arid effica- 
cy of drugs before they are riiarketed; arid re- 
quired that dangerous drugs be issued drily dri the 
prescriptidri df a physiciari, deritist, dr veteririar- 
iari. 



• The ffcrrison Narcotic Act (19141 This act regu- 
lates the import, manufacture, sale, and prescrig- 
tlon of opium, cocaine, and their derivatives^ It 
requires precise recordkeeping in the dispensing 
of controlled drugs and the registration of manu- 
facturers, pharmacists, and physicians with the 
Federal Government. The act spiecifies fines arid 
iriiprisonmerit for the illegal pdssessidri dr distri- 
bution df cdritrdlled drugs. 

• The Narcotic ControJ Act (1956). This act in- 
creased the penalties for violation of the Harrison 
Act arid also made the possession of heroin and 
marijuana illegal. 

The following Federal : agencies are involved in the 
regulation of drugs: 

• The Bureau of I^rcotics and Dangerous Drugs 
registers physicians and allows theni to prescribe 
controlled substances. 

• The Food and Drug Adriilriistratidri eri forces the 
Federal Food, Drug, arid Cd^riietic Act. 

• The Public Health Service .regulates such bidldgi- 
cal products as vacciries arid arititdxiris. 

• The Federal Trade Cdmmissiori regulates drug 
advertising. 

DRUG FORMS 

Drills are available iri riiariy forriis— bdth sdlitf arid 
liquid— each havirig special properties. 



SOLID DRUGS 

Various solid forriis iricludisj extracts, pdwders, pills, 
capsules, tablets, >pulvules, suppdsitdries, arid dirit- 
ments. Some are riidre apprdpriate fdr use in certain 
disdfders thari dthers. 

EXTRACTS 

Extracts are cpricentriated preparatidris df a drug pre- 
pared by putting the drug jritd ari alcdhdl dr water 
sol ut ion arid evapdratirig dfT the excess solvent to a 
prescribed staridard. Fdr example, liver extract, used 
iri the treatriierit of certairi ariemias, is prepared by 
dissdlvirig gfdurid beef or i5ork liver and allowing the 
solvent to evaporate. The extract can then be incor- 
pnrafi»H in tr> a fahtpt or capsaie: 
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POWDERS 

Powders are drugs that have been ground iritb fine 
particles. Mixtures of powdered sbciium bicartQn^te 
and calcium carbonate are used as ah antacid in the 
treatment of ulcers. 

PILLS 

Pijls are drugs shaped into balls or ovals to be swal- 
lowed and are often coated to disguise an unpleasant 
taste: Ferrous sulfate (iron), in the form of coated 
plHs, is often prescribed to patients with anemia. 

CAPSULES 

Capsules are gelatin cgritaihers enclosing a dose of 
medication that is usually in powdered form. Antibi- 
otics are available in capsule form. 

TABLETS 

Tablets are powdered drugs that have been molded or 
compressed into small disks. Aspirin comes in tablets. 

PULVULES 

Pulvules resemble capsules, but are coated and cannot 
•be separated. Pulvules are usually over-the-counter 
drugs (proprietary): 



SUPPOSITORIES 

Sujjpositories are drugs that are mixed in a firm base 
that meffs at bddy temperature. Shaped to fit various 
body orifices, suppositories may be used for their 
local action (glycerin suppositories, used_td promote 
evacuation of the rectum) or systemic effect (aifiinb- 
phylline suppositories, used for brdhchddilatidn). 

OINTMENTS 

Ointments are semisolid preparatidhs, usually contain- 
ing medicinal substances, which are applied external- 
ly. Nedmy cm diiftmerit, for example, is used as a 
topical antibiotic. 

LIQUID DRUGS 

Drugs found - iri-liquii. form ^include the^fol lowing;., 
sdlutidns, suspensions, fluid extracts, tinctures, spirits, 
syrups, elixirs, emulsions, and lotions. 

SOLUTIONS 

Soluti^s are liquids containing one or more chemical 
substences^^at are entirely dissolved, usually in 
water: 'For example, normal saline solution, which is 
commonly used as an intravenous fluid, is salt dis- 
solved in water atNi;^ cdhceritratidh dtJlS^percent. 



SUSPENSIONS 



Siispehsidris are preparations ot'^finely divided drug 
* iricdrpdrated in a suitable liquid. All^bottles contain- 
ing susperisidris mtist be shaken thoroughly before use, 
aeeh^en^tanding^h^ngredienxs-ien^te 



FLUIDS EXTRACTS . 

Fiuid extracts are concentrated forms of a drug pre-; 
paf^ by dissolving the crude drug in the fluid in 
which it is most soluble: Fluid extracts are standard- 
ized; so that 1 milliliter (ml) contains 1 gram (g) of 
the drug: 



TINCTURES 

Tinctures are alcohol solutions that usually contain a 
id percent drug extract: One example is tincture of 
iddiiie, used as a skin antiseptic. 

SPIRITS 

Spirits are. preparatidhs of vdlatile substances dis- 
solved in alcphol. Spirit df ammonia is used to rouse 
pedple frdm faihthess with its pungent odor. 

SYRUPS 

Syrups are drugs suspended in sugar and water td 
improve their taste. Cough syrup is a cdmihdh exam- 
ple. 

ELixiRS 

Elixirs are syrups with alcohol and flavoring added. 
EMULSIONS 

Eiflulsidns are preparations of one ilq^j^ (usually an 
oil) distributed in small globules in another liquid 
(usually water): Emulsions are often used as lubri- 
cants: 

LOTIONS 

Ldtidiis are aqiiediis pfepafatidns containing suspend- 
ed matter and other ingredients: tqtjons^ must be 
shaken well before iise. Calamine is a commonly used 
lotion. 

One very useful book is the Physicians' Desk Reference 
(PDR) published by Medical Economics. This book is 
sponsored by drug manufacturers and contains infor- 
mation about commonly prescribed drugs. It discusses 
indications, cdntraindicatibriSj side ef|ects, forms, and 
dosages of given drugs. In additidh, the Drug Ideritifi- 
-cation-Index of theJ?D/^dhUims--p^^ 
coinmon_drugs^listed alphabefically .by- manufactur- 
er. The PDR can prdve helpful in both the field and 
emergency rddm when ydu are called upon to identi- 
fy uhkhdwh drugs. 

Summary 

Drugs are important agents in treating many emergen- 
cy cdhditidns, but they can have serious side effects^f 
administered improperly: Drugs are derived from 
aniiftal, plant, or mineral sources and can also be 
synthesized chemically^ The purity, quality, and pre- 
scription of drugs are regulated by State and Federal 
agencies. Drugs come in a large variety of prepara- 
tions that differ in their therapeutic properties and 
actions, • 
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Unit 2. Drug Aetidhs 

As a jDarathedic, ydii are resjDpnsible for knowing the 
actibii dr each driig ygii administer. You itiust know 
libt bhly wheii a specific driig shoiild be adiiiiiiistered 
bill also what side effects to watch for after its admin- 
istratidh. 

Drugs can have both idcai and genefai (systemic) 
effects. Local effects result from the direct application 
of a drug to a tissufe — thus, only a limited part of the 
body is affected. The area of redness surrounding an 
injection site and the skin discoloration following ap- 
plication of certain creams or ointments are examples 
of local effects. Antacids and laxatives, which act 
within the gastrointestinal tract but are not absorbed, 
are considered to have local rather than systemic ef- 
fects. 



To have systemic effects, a drug must be absorbed 
into the bldddstream and distributed throughdut the 
bddy.__ Different drugs reach different cdnceiitratidns 
in different tissues. Fdr example, many drugs reach 
very high cdhceritratidhs in fat, while dthers reach 
high cdhcehtratidhs in the kidneys. 

Factors that influence Action of Drugs 



There are many factors that influence the gctidn of a 
drug 6n a patient. These factors include the patient's 
age and cdnditidh, the ddsage of the_ driig, the ele- 
ments Jhat influence the absdrptidn of the drug, the 
detdxiflbatidh df the driig, and the elimihatidh df the 
driig frdm the bddy. 

AGE OF THE PATIENT 

The patient's age is an important factor. Some drugs, 
such as sedatives and narcotics, can affect the elderly 
more than younger patients. 



CONDITION OF THE PATIENT 



The condition of the patient will have important ef- 
fects on the action of the drug in that patient. A 
patient with heart disease or high blood pressure, for 
example, may be adversely affected by a dose of epi- 
^iiephrine-fn-another- patient, - without these -GonditionSi- 
the drug may prove therapeutic. 



DOSAGE 

You should be familiar with several dosage levels. 

These levels are not constant among patients and can 

vary depending on the age, weight, and condition of 

the patient. / ^ 
" _ __ ■ 

• Minimal — The smallest ; dose of a drug that will 

produce a detectable therapeutic effect.« 

• • Maximal — The largest dbse_ that can be given 

without producing a toxic effect. 

• Tdxic^A ddse large, enough td produce seridiis 
side effects. ' 

~Let jial^^^A^dse^jiat4&Jatal 



ABSORPTION 

The absdriDtidri jDrdcess is the jDassirig of a drug into 
the bidddstreaiti. The rate of absdrptidn is determined 
by the itiethdd used td adirifriister the drug. 

INTRAVENOUS 

When a drug is admiriistered directly into the blood- 
stream — that is, into a vein — absorption is immediate: 
The intra venous (IV^ route is therefore preferred m 
many life-threatening situations, because delivery of 
the drug is guaranteed. Often it is advisable to start an 
IV line just td have a delivery route available if it 
becomes necessary td administer drugs rapidly. One 
danger df using the IV route, hdwever, is that once a 
drug is given, its absdrptidn cahhdt be stdpped. 



INTRAMUSCULAR 

Intramuscular (IM) injections df drugs dd ndt wdrk as 
quickly as IV injections because the drugs are gradu- 
ally absorbed, taking from a period of minutes to a 
period of hours. Absorption of medication given by 
this or the subcutaneous (SC or SQ) route depends on 
an adequate flow of blood to the rauscles-and periph- 
eral tissues. Therefore, IM injections are given only to 
those patients with adequate peripheral perfusion, and 
never to those suffering from shock or cardiac arrest. 

The IM injection usually involves volumes of about 1 
to 5 ml and is given into the deltoid muscle or upper 
outer quadrant of the gluteus maximus muscle. (The 
techfflNque.J^^ types of -injeGiidns is 

described in Unit 5 df this mddiile.) The use df the 
deltoid miiscle has the advantage i3f allowing the rate 
qf driig absdrptidn td be sldwed iPari iihtdward reac- 
M^pti Occurs. If the patient develdps shdrthess df 
bVeath, dizziness, itching, swelling, wheezing, dr dther 
signs of an allergic reaction following an lM or SC 
injection in the arm, a tourniquet should immediately 
be fastened about the injection site, and the patient 
treated for anaphylaxis. (See. Module 10 ) 

SUBCUTANEOUS 

SC injections are given into the fat or connective 
tissue beneath the skin.. Medications admmistered by 
"this route aire^a^^^ absorbed more slowly and over a 
longer period than those given IV. The SC injection 
is sometimes* used for administration of epinephrine in 
asthmatic attacks of moderate severity. It is usually 
given under the skin df the upper arm, the ariteridr 
thigh, dr the abddmeh. 

INHAbATiON 

This method is used primarily for the administration 
of aerosol bronchbdilatdrs. Medihalers prescribed to 
some asthmatics' are desighed_fgr giving medicatidh 
by ah ihhalatidn route. In the field, ydu wil]_ndt often 
be called updh td empldy this treatmeht. -The Idhg- 
•distahce transpdrt df ah asthmatic, whd iiiay reqiiire 
aerdsdl medicatidh, is the rare instance. Shduld this 
Qcci i r, t he p hy s ic ! aiv-wj! ! -Qr 
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the bronchodilator to be added to the nebulizer (spray 
attachiSent) on a ventilator, and the patieiit will re- 
ceive the drug by mouthpiece or mask. 

ENDOf RACHEAt 

Sditie drugs, such as epinephrine and lidocaine, are 
very rapidly absorbed across the bronchial mem- 
brane — with a speed approaching that of IV adminis- 
tration: in some cases of cardiac arrest, you may be 
unable to start an IV and will need a physician's 
authorization to administer epinephrine or lidocaine 
through the endotracheal tube. If _ authbrizatibii is 
given, quickly remove the needle from the syringe 
and squirt the syringe's cdntehts down the eriddtfa- 
cheal tube. Then immediately recbiriect the b^g and 
ventilate the patient briskly, to facilitate passage of 
Ihe-medication down the trachijja. Only epinephdne or 
lidocaine should be administered in this manner. 



SUBLINaUAt 

Drugs taken subiingually, or under the tongue, gerier^ 
ally are rapidly absorbed, and their efiects are appar- 
ent within a few minutes. Nitroglycerin is adminis- 
tered in this fashion. 

ORAL 

At home, most patients take their dailyj medicatibhs 
orally. . Drugs taken orally are absorbed from the 
stomach and the intestine at a somewhat unpredict- 
able, but generaily slow, rate. Because absorption is 
slow and unpredictable,"medicine is -seldbm-adminis:.^ 
tered orally in emergency situations. Two exceptidris 
are syrup of ipecac, which is used to induce vomiting, 
and activated charcoal, which is tised td absoYb 'in- 
gested poisons. 



RECTAL . . 

Rectal admiriistratidri is not usually used in the field. 
Certain medicatidns — aminophylline, for example — are 
available in suppository or enema form, and under 
certkiii circumstances, you may have to administer 
them. Absorption across the rectal mucosa is rapid^ 
although not entirely predictable. 

Intracardiac 

intracardiac adtninistration is the diro::t inj^ph of drugs 
throu]^ the ch^t wall into the heart. This route is 
somefirn^ used to admihister epinephrine during cardiac ar- 
rest. Possible complications of intracardiac injection includ& 
iaceratioh of a cc?roriary artery, pijeumdthdrac, and ac- 
cidental inja?tioh into the cardiac wall inuscle^ther than 
into a cardiac chamber. If epinephrine is inj^ed into die 
cardiac wall muscle, the mediaition may ^ cause uncon- 
trollable ventricular fibrillation. , . 

The sjjeedjtjvW^ a drug is a^Sed is related to^ 
by which it is given^^xi^ injectol dbecfly into th^circula- 
tidn, as in IV and intraca rdiac injections, gun aco^ to the 
circulation fast«t. Nearly as rapid as aDsorption across the 



respiratory niuo^ v/heh driigs are sprayed down the eh- 
dbtracheal tube, Other ihuobsal surfaces, like that in the rec- 
tum, also, provide nipid al^rptidn, although sciiie what 
variable in liature. The IM injection is a sldwer route than 
thdse pfievidusiy mentidnwl, be<siuse the drug must be pick- 
ed up frdm the muscle by the circulating blood. SC injec- 
tidns are absdrbed evm more slowly than those ad- 
mlnisteml IM. In general, however, drugs administered 
orally have the slowest absorption rate of aJl; 

Once a drug is absorbed, it is delivered to various 
target organs by the bloodstream. Over a period of 
time, the drug is inactivated (detoxified) by the body^ 
The liver is the major organ involved in drug metabo- 
lism. Both kidneys and tfie galibladder help concen- 
trate drugs or drug metabolites (products of metabo- 
lism). Either the metabolized (inactivated) drug or the 
unchanged drug is~elimihated~frdm~^ vi"a~th^ 
urine or the stbbU although smaller amounts of some 
drugs are excreted thrbugh**tfie lungs br slbughed off 
with dead skin cells. 



Terms Used to Describe the Nature of 
Drug Aetibii 

A variety of special terms are used to describe drugs 
arid their actidns: 



Depressant — A substance that lessens the activity 

^df_theJb(Myj5r _?!iy^ot its org ans. Morph ine, for 

example, is a respiratory depressant. 

• Stimulant— "A iifug. that increases the activity of 
the body or any of its organs. Cafieine and epi- 
nephrine are, respectively, nervous-system and 
cardiac stimulants. 

• Physiologic action — Action caused , by a drug 
when given in concentratibns ridrmally present in 
the body (applies bnly to (drugs that* are derived 
fronitnormal bbdy chemicals). 

• Therapeutic actidri— Beneficial action of a drug 
that corrects a bddy dysfunction. 



cbritfariety, as between muscles, medications, or 
drgahisms. 

Untdward reac^n— ^ide effect of a drug regard- 
ed as harmful to the patient. 
Irritation — Action that produces slight br tempo- 
rary damage to tissues. 

Cumulative action— Increased iriterisity of drug 
action evident after admiriistratidri df several 
doses bf a drug. 

Tolerance— Prbgressive dimiriutibri df suscepribll- 
ity to the effect of a drug after repeated doses. 



Syriergisrii— Jdirit actidri df tIVugs_suchJh|t their _ 
cbriibiried effect is greater than the sum of their 
"Individual efTecis. ^ 
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• PbtehUatibh— Erihahcement of the effect of one 
driig by another. 

• Additive— Characterized by addition: 

• Habituation— Where a dfug's effects are neces- 
sary to maintain a persoh's feeling of well-being; 

• Ididsyiicfasy — An abnormal susceptibility to a 
drug that is unpredictable and peculiar to an indi- 
vidual. 

• Hypersensitivity —increased reactivity dt an indi- 
vidual to contacr with certain substances (aller- 
gy)- 

} 

Drugs Affecting Different Parts of the 



"TlDrupraftetnnhe-v^ of the body, 

such as the circulatory system or the digestive sys^ 
, in different ways. Though far beyond the scope of 
this inanual to describe in detail the full range of drtig 
actions, indications, contrriindications, s»de effects, arid 
interactions, this material is readily available, howev- 
er, in any standard pharmacology text^ Wt the PDR, or 
in the patient package inserts available in most drug 
packages. In Appendix A, drugs cbniniorily used in 
the field are briefly described, as are drugs commbiily 
taken by patients at home. Each time ybu hear of of 
use a drug, refer to one of these sbtirces. This will 
help build a solid working knowledge of pharrnaco!- 

ogy- 

Appendix B discusses those drugs that, if taken regu- 
larly by a patient, may give ydii some cjues to the 
patient's iihderlyihg medical problem. It is, tjierefbre^ 
especially necessary for you to understand these 
driigs. 

-■ « 

Drugs Affecting the Autonomic 
Nervous System 

Drugs that afTect the autonomic nervous system will 
be given special attention because their iiriportarice. iri 
the treatment of patients with cardiac cpriditibris. The 
autonomic nervous system is chemical. The neuro- 
transmitter chemicals, when administered in large br 
pharmacologic doses, are potent drugs. 
Acetylcholine is the parasympathetic rietirdtransiriit- 
ter. Vagus nerve endings bri internal organs release 
acetylcholine into the organs;. Vagat .stirnulation slow 
the heart rate; constricts the bronchi; increases peri- 
stalsis (motion) in the esophagus, small mtestine, and 
colon; arid increases gastric, intestinal, and pancreatic 
secretion, ♦ 

Specific vagal effects on the heart mclude decreased^ 
heart -rate dUe to fewer firings of the sinoatrial (SA) 
. . node^ inhibit the atrial muscle's ability to contract, 
and slower conduction In the atrioventricular { AV) 
node: No vagal fibers reach the ventricle,_arid there- 
fore, the parasympathetic division has rid effect bri the 



ventricles. (Drugs that mimic the effects of the para- 
sympathetic divisibrii however^ can reach the .veritn-_ 
cles via the blbbdstreatri arid irihibit the ability of 
venScuiar muscle to <>3ritract). Other cranial para- 
ayriipathetic rierves coristrict the piipils arid cause se- 
cretion from the lacrimal (tear) arid salivary glarids. 
Sacral parasyriipathetic rierves increase peristalsis in 
the distal cblgri arid recturii arid also prbdiice defeca- 
tion and unriatibri. 

^ - < . 

SYMPATHETIC NERVOUS SYSTEM 



Norepinephrine, the sympathetic rieurbtrarismitter, 
prbducer effects that nearly approximate the emergen- 
cy actibris (fight br fljghtj. TTie parasympathetic ner- 
vbus systerii is the collection of nerve centers, fibers, 
arid chemical transmitters that controls automatic, or 
irivbluritary, activities. The importance of the auto^ 
ribmic riervbiis system can be gauged by considering 
what life would be like if all bodily functions were 
solely under voluntary control. Were this the case, ap 
individual would have lo consciously direct the heart 
to beat, the lungs to inflate, and the stomach to digest. 
Furthermore, with every change in the level of activi- 
ty, such as with exercise, all the bodily functions 
would have to be altered to meet the demands bf the 
new activity. Fortunately, the autbnbriiic riervbus 
system accomplishes the_ necessary ccritrol activities, 
without any coriscious effort bri the part bf the indi- 
vidual. The autbribthic riervbus systerii can be divided 
intb the parasyriipathetic division, which controls 
vegetative fiirictipris such as digestion arid heart rate, 
arid the syriipathetic division, wh^ prepares the 
body for stressfiil situations, arid *br vigorous muscular 
activity. 

PARASYMPATHETIC NERVOUS SYSTEM 

The riiajbr parasympathetic nerves are the two vagus 
rierves (Cranial Nerve X) that travel, one on each side 
of the body, from nerve centers or nuclei in the 
medulla to the intenial organs or viscera. (See 
Module 2.) Nerve cells are specialized to receive stim- 
uli and to transmit stimuli to c^her nerves, muscles, or 
glands. Conduction along nerves is electrical, but 
transmission from one nerve to another or to end 
organs is opposite those of acetylcholine. To remem- 
ber the effects of the sympathetic nervous systerii, 
think of the "fight or flight^V response that prepares 
thb body for stressfu! situations. The syri^pathetic 
system dilates the pupils, increases the heart rate and 
the force bf cardiac cbntraptioris, inhibits the diges- 
tion and absbrption of food, arid produces sweating 
and hair tb stand bri erid (piloerectidri). In addition, 
this systerii produces vasoconstriction in the skin, kid- 
rieys, arid digestive organs, and vasodilation in keletal 
miiscle. 

Specific sympathetic effects on the heart include an 
increased hean beat due to the increased SA node 
firirig rate, an increa.sed ability of the atrial muscle to 
cbritfact and to conduct stimuli, an increased rate of 
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condaction in the AV node, an increased ability of; 
the left ventricle to Contract, and an increased stroke 
volame. These effects incfeate cardiatToutput. 



A41 blood vesTels, except capillaries, are innervated by 
the sympathetic nervous system. Small arteries and 
arterioles, however, receive ;the jargest number of 
sympathetic nerve fibers. All blood' vessels that re- 
ceive sympathetic nerve fibers constrict in response to 
sympathetic stimulation, in addition, some arteriofes 
dilate when stimulated by sympathetic nerves. 

» - - — 

In general, veins receive fewer sympathetic fibers 
than corresponding arteries. T ;t the vasdcbristrictibri 
of veins in response to sympathetic stmulatidn re- 
duces the capacity of the vascular systerair ^ 

Sympathetic, effects can be divided into alpha and 
beta effects— effects produced by interaction of the 
rieurdtrarismitter with alpha or beta receptors cn the 
"end r»rgans." Sympathetic stimulation of alpha recep- 
tdrs in blood ves^ls produces vasoconstriction; stimu- 
lation of beta receptors, vasodilation. The heart has 
only beta receptors, which increase' the* rate and force 
of cardiac contraction and produce the other afore- 
mentioned sympathetic effects. Stimulation of the beta 
receptor also relaxes smooth muscle in the bronchi 
arid gastrointest-j.ial tract. 

Organs hav^ varying propdrtidhs df alpha arid beta 
receptors in their arteridles. Thus, sympathetic stifriU- 
latidri iricreases the blddd fidw iri sdrile organs apd 
decreases it in others. Beta receptors predominate in 
cordriary (heart) and skeletal muscle arterioles. In ar- 
terioles in the brain and lungs, alpha and beta recep- 
tors are present in approximately equal numbers. 
Alpha receptors -predominate in arterioles in the skin, 
kidneys, and digestive organs. Thus, sympathetic stim- 
ulation causes vasodilation (befe effect) or vasocon" 
striction (alpha effect) in the lungs and brain arid 
vasoconstriction in the skin, kidneys, arid digestive 
organs. (See Table 4. 1 .) 



Table 4.1— Alpha and Beta Effects for Various Parts of 
the Body 



Effects 



part 



Alpha 



Beta 



Heart 



Arteridles 



Norie 



Cdristrictidri 

None or mild 
bronchocon- 
striction 



Iricreased rate, 
iricreased force, 
iricreased 

. autdmaticity 

Dilatation 
Bronchodiiation 



Neurotransmitters and drugs reseriiblirig rieurdtraris- 
mitters are classified accdrdirig td the alpha arid beta 
effects th^ey prpdiice. Ndrepiriephririe activates al|p_ 
alpha and sdriie beta receptdrs. Epiriephririe activates ' 
all alpha and all beta receptors. Two drugs that mimic 
sympathetic agents (sympathomimetic drtigs) _arid 
have only alpha effects are phenylephrine (Ned-Syii- 
eplmne) and methdxumihe (Vaspxyl). A cbriimprily 
used drug with only beta effects is isdprdtereridl (Isu- 
prel). Based on their alpha arid beta effects, these 
drugs can be pictured aldrig a cdritiriuiirii as shdwri in 
Figur^4.1. 

There ^re drugs that bldck the effects df parasympa- 
thetic or syril pathetic stimulation by occupying the 
chemical receptor sites on* end organs and displacing 
sympathetic dr parasympathetic neurotransmitters. At- 
rdpirie, fdr example, blocks the effects^ pf acetylcho- . 
lirie released from postgangljonic-j parasynripathetic 
neurons by attaching itself to the acetylcholine recep- 
tor site on the effector organ.. Atropine is selective, 
attaching itself only to receptor sites on effectors, It ' 
has little effect on ' upulse transmission by acetylcho- 
line in autonomic ganglia. By blocking parasympa- 
thetic effects on the hedrt, atropine iricreases heart 
rate and cardiac output despite excessive pi^rasyrii pa- 
thetic stiriiulation. 

Specific alpha- and beta-adreriergic bldckirig agents 
also exist. Alpha bldckers iriclude pheritdlamirie (Regi- 
tirie) arid pheridxyberizamirie (Diberizyline). A com- 
riidrily used beta^ldckirig agent is propranolol (In- 
deral). Pheritdlamirie and phenoxybenzamine block 
vasdcdristrictidri; propranolol blocks several beta ef- 
fects, including vasodilation, cardiac acceleration, in- 
creased forc5e of cardiac contraction, and relaxation of 
smooth muscle in the bronchi and gastrointestinaL 
tract. Propranolol can be used to slow rapid hearF 
rates and to reduce b lood pr essure in certain critical 
clinical sitiiatibns. 



important Things to Understand and 
Look for When Studying a Drug 

Before using any drug in the field, you riiust answer 
the following questions: 

• What are the therapeutic effects df the drug?' 
That is, what is the desired effect that the drug 
should produce? ^ ~. , 

• What are the iridicatidris for the drug? That is, 
fbr what cdriditidri(s).is the drug properly u^ed? 

• What precautions should be taken? How should 
the patient be monitored after drug administra- 
tion? • 

• What are the contraindications to use of the 
drug? That is, under what circumstances should 
the drug not be used? 

• Given the patient's age arid weight, what is the 
correct dosage df the drug? 
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*• What side effects may be expected secondary to ^ 
the drug? Side eR^cts are to be distinguished 
from allergic or idiosyncratic reactions: Side ef- 
fects are predictable but undesinible effects that 
* occur in addition to the drug's therapeutic ef- 
fects, i^jergic reactions are largely unpredict- 
abicr-^less the patient has had an allergic reac- 
tion to the same drug before — and may lead to 
life-tfireatening anaphylaxis. Allergic reacttons 
should be anticipated with any drug, whereas 
side eflects are usually fairly specific for a given 
; drug. 

• What is the correct mode of administfatibn? 
Drugs can be administered by a variety of meth- 
ods, but remember that a drug can be therapeutic 
when administered by one cdute aiid lethal when 
^ given by another. 

Summary 

The human nervous system consists of a voluntary 
and an involuntary system. The latter, also called the 
autonomic nervbus system, is further divided into the 
^parasympathetic and sympathetic nervous systems. 

The parasympathetic system cbhtrols vegetative fuhc- 
tibhs. By the release of acetylcholine, the pa^^rasymga^ 
thetic system is mediated mainly through the vagus 
nerve. Vagal stimulatidh slbws the heart. This actidh 
can be dppdsed by atrdpihe; the parasympathetic 
blocker 

The sympathetic nefvdus" system enables the body, to 
respond to stress. It is - mediated on the release of 
riorpinephrine, by the nerves arising in the thoracic 
and lambar gangjia, and on the release oj* epinephrine, 
by the adrenal gland. Sympathetic agents are classi- 
fied as alpha or beta. ^ , 



Alpha agents have rid direct effect bri the heart. They 
have miriinid brdrichdcdristrictirig effect, but signifi- 
cant vasdcdristrictirig.actidri. MetatMiDin^^^^tnlne) 
and norepinephrine (Levophed) may be used as alpha 
agents in the field to increase bloqd pressure: Both of 
these drugs, however, have-s^ome^beta effects as well: 

Beta agerits cause the heart to increase its rate.aiid the 
force df its cdritractidri. Overall nlydcardial (heart 
muscle) irritability is increased by these agerits, which 
also dilate arteries and bfdnchi. Isdprdtereridl (IsU- 
prel) and epinephrine (Adrenalin) are beta agerits fre- 
9?^"_'^ly_°^^AJ"_^*'?T*^^^ stimulate the heart. Isb- 
proterenol-has'only beta effects, but epinephrine stim- 
ulates alpha receptors as well as beta receptoi^. 

Syrilpathetic bldckers occupy receptor sites and pre- 
verit sympathetic ^tiitiUlatdrs frdrii actirig. Because 
propraridldl is a beta bldcker, it sldws the heart and 
prevents vasodilation arid brdrichddilatidri. 

The uses of the various drugs described t)ejow can be 
inferred by their properties. 

Atropine is a parasyriipathetic bldcker that opposes 
tjie vagus rierve. Hence atrdpirie is used td speed . Up 
tfie heart wheri excess vagal stiriiulatidri has caused 
sldw heart rate (bradycardia). 

Ndfepiiiephriiie is a syriipathetic agerit that . pfdduces 
mairily alpha effects, but alsd sdine beta effects. It. . 
vasocoristricts blood vessels by acting on alpha recep- 
tors. Norepinephrine can, therefore, be used to in- 
crease the blood pressure '^'hen hypotension/ is caused 
by vasodilation, as occurs in shock; 

Isoproterenqi is a sympathetic beta agent /that causes 
increased heart rate' and bronchodilation.;It is used to 
increase cardiac output and to' dilate^ bronchi in . . 
asthma. ~ / 




Epinephrine is a sympathetic agent with both alpha 
and beta effects: Its actions resemble those of Isopro- 
terenol, bat also incltade mild vasbcdnstrictidh, Be^ 
cause epinephrine increases the automatic activities of 
" the heaitrit is^ used in the treatigent of asystole— fine 
ventricular fibrillatibh— and anaphylactic shock. 
Ptbpranblo! k a sympathetic beta blocker. It is used to 
slow the heart rate in certain tachyarrhythmias Gffeg- 
ular. rapid heart rate) to decrease the pain of angina 
by decreasing the work of the heart, and to depress 
ectopic foci in the heart by decreasing its automatic 
actidh. 



Unit 3. Weights and IMeasures 

To determine the correct; dosages df drugs, yoix must 
understand their units df measurement. Two systems 
of measurement are applicable to drug therapy. The 
first, the apothecary system, the older df the two; is 
selddm used anymore. The apothecary systOT meas- 
ures sdhds in grains, drams, ounces, and pounds and 
liquids in minims, fluidra'ms, ounces, pints; and gal- 
lons. 

The second systern; the metric system^ is more fre- 
quently used in official Hstings of drugs and, there- 
fore, is the system to be used herein. The metric 

Table 4.2.— Qbihiiibn Meastirenient Conversions 
Metric to Apothecary - 



Metric Apothecary 



1 ml 15 minims. 

' 10 ml 2.5 fjuidfams. 

100 ml :^ 3.5 fluiddunces. 

1,000 ml (11) 1 quart. 

1 g 15 grains. 

Id g 2.5 drams. 

100 g 3.3 dunces. 

i,00G g (1 kilogram) (kg) 2.2 pduhds. 



Apothecary to Metric 



Apothecary Metric 



^ 1 minim.. 0:06 ml. 

*1 fluidr^m. 4 ml:, 

1 fluiddunce ........::::::;:: 30 ml: 

1 pint .........::::: SOdml. 

1 quart ... 1,000 ml (1 1): 

1 graii> 60 mg: 

1 dram , 4 g. 

1 dunce 30 g. 

1 pduhd i>00 g. 



system is logical and simply organized; TTie primary 
unit df weight in the metric systejn is the gram (g)^* 
and the primary measure of volume or liquid is the 
liter (1): 

Units in one be converted to the dther. 

The conversions, however, are usually drily .approxi- 
mations. Some cdmmon cdriversidris are listed in 
table 4.2. 

The only conversion that you, the paramedic, are 
Hicely to make in the field is dne tro;ii pounds (apothe- 
cary) to kilograms (riietric). Mdst patients will give 
their weight in pounds, but many ddsages are calcu- 
lated on the basis df weight dr volume per kildgram 
- of- body weights To -c^^ 
siriiply divide the body weight in pdurids by 2.2: 

. , . , ., weight in pounds 

weight in kilograms = — — 

Thus, a 150-pdUrid man would weigh approximately 
70 kg. 



A Review of Decimals 

The metric system is based dn multiples or derivatives 
df 10, in other wdrds, the decimal system. 

It is necessary, therefore; for you to^e able to work 
easily with the decimal system: Decimals consist of a 

whol e ntiriiber (the number before the decimal point), 

a decimal point; and a decimal fraction (the number 
after the decimal point): 4.06 

The position of the number in relatidriship to the 
decimal point gives the riuriiber its place name. For - 
example, one place to the right df the decimat pdint is 
called "tenths;" two places td the right is called "hun- 
dredths" and so dri. 

Decimal Point 

I I " 1 L_ \ 

htiiidr^s tens units tenths hundreds thousandths 



For example: 

.6 = six-tenths = 6/10 
:07 = seven-hundredths = 7/1000 
.008 = eight-thousandths = 8/1,600 

To eliminate any cdnfusidri that might arise: from 
overlooking the decimal pdirit arid reading the deci- 
mal fractidn as a whdle riuriiber, a zero should be 
placed td the left df the decimal when thenr-is no 
whole riuriiber (the" (Secimal fraction; "fourteen hun^ . 
; dredths," is writteri 0.14). Adding zeroes to the right 
of the decirilal fraction does not change its value: 

0:5=0.50 = 0.500 
5/10 = 50/100 = 50&/l,OOd 



To add and subtract decimals^ the . decimal, points 
should be lined up and zeroes should be added to the 
right of the decimal fractidh: 



„ExampleT=additibh-L5 -j- 21.65 1.50- 

- ' -f- 21.65 

23.15 

Example — subtraction 23.15 — 1.5 23.15 

- 1.50 



21,65 

-Multiplication of decimals is^ carried" out'in exactly the 
same fashion as multiplication of whole numbers, 
except for the placing of the decimal point in the 
product. To do this, count the number of decimal 
places in the numbers to be multiplied, and then to 
locate the decimal pdiht, count the same number of 
places from the right of the product. 

125 12.5 

x.5 x^.J 

62.5=prciduct 6.25 = prbduct 



x.5 
.625 



1.25 
x.5 

625= product 



.125 
x.5 

.0625 = product 



When multiplying by 10, the decimal point should be 
moved one place to the right. 



12.5 
125.0 



.125 

-^IQ - 

1.250 



When multiplying a decimal by liOO, move the deci- 
mal point two places to the right. 



12:5. 

_x log 

1250.0 



1.25 
xlOO 
125.0 



Thus, when multiplying a decimal by a multiple of 10, 
the decimal point should be moved to the right by the 
number of zeroes fbund in the multiple of 10. For 
example, 1,000 has three zeroes; If 1-25 js jriultiplied 
by 1,000, the deciniar point is moved tTiree p 
the right, obtaining a product of 1,250. 

Dividing decimals is no di^erent than dividing whole 
numbers, except that the decimal point must be con- 
sidered. The terminology of division should be re- 
called: In the problem 24 divided by 6 = 4, 24 is the 
dividend, 6 is -thfe divisor and 4 is the answer or 
quotient. With decimals (except when the dividend is 
a decimal) the decimal point is kept in the quotient 
above the decimal point in the dividend. 

'A 

4/2.4 

The divisor must always be a whole number. Thus, in 
the problem, . 



JS 
4/2.4 



.4 should be made into a whole number by rhovihg_ 
the decimal pbihrbhe pla'ce^^ 

the decimal point in the divisor without moving the 
decimal_point in the dividend, the. same number, of 
places. Thus, 2.4 becomes 24.0 and the problem be- 
comes: 

6.0 
4/24.0 

The decimal point in the quotient should be kept 
above the new location of the decimal point in the 
dividend Tfie_r^^ for_divldlng declmals-by^trltiples" 
of Id is the inverse of the rule for multiplication: The 
decimal point should be moved to the left by the 
number of zeroes in the divisor. For example: 



0^ 
10/5.0 



0^ 
ldb/5.0 



0005 
1,000/5.0 



Metric Units 

The secondary Unit of weight in the metric system is 
the milligram (mg). "Milli" means "thousandths," and, 
therefore, a milligram is one-thousandth of a gram 
(there are 1,000 mg in 1 g). 

— J — g=0.001 mg 
1,000 

To convert grams to milligrams, multiply the number 
of grams by 1,000, which has the same effect as 
--mdvingnhe-decimal~px5ini three piaCHr"t^he~figlir " 
Conversely to convert milligrams to grams, divide the 
number of milligrams by 1,000, which is the same as 
moving the decimal point three places to the left. 

- -^m^^^=i^__ 

Suppose a physician orders 1,000 mg of a certain drug 
and that drug is dispensed in d.5=g tablets^ To deter- 
mine the number of tablets to be gl^en, first convert 
milligrams to grams; Then divide the desired dose (1 
g) by jSe concentration in the tablets (6.5 g). The 
dividend is the number of "tablets to be given: two. 

l.Qg ^ 0.5g = 2g 

Units of volume, of liquid measure, in the metric 
system are also based on decimal fractions. The sec- 
ondary unit of volume is the milliliter (ml). A millili- 
ter is one- thousandth' of a liter (there are 1,000 ml in 1 
1). ^ 



1,000 



1 = 0.001 1 = 1 ml 



To convert liters to milliliters, multiply the number of 
liters by 1,000, which has the same effect as moving 
the decimal point three places to the right. €onverse- 
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ly to cdhvert ihilJiliters to litere, divide the number of 
milliliters by UOOO, which is the same as moving the 
decimal point three places to the left. _ _ 

3,000 ml 



1,000 



= 3,000 1 = 31 



Another measure you may possibly ehcdunter is the 
cubic, or double, centimeter (cc). One milliliter of 
water weighs 1 g and occupies 1 cc of space. Thus, a 
milliliter ahd_ a cubic centimeter both ^xpress _gne- 
thousaridth of a liter and caii b^^^^^ equivalent 
expressions. 

Drug Cohcehtrations (Liquids) 

Proper dosage of a drag depends on its proper con- 
ceritratiori — that is, how mamy milligrams of the drug 
are contained in a milliliter of liquid. For example, 
suppose you are instructed to administer 20 mg of a 
drug that is supplied in a concentration of 10 mg/ml. 
How many milliliters should be given? The general 
formula for determining the proper dosage is: 

- : = milliliters tobe 
concentration on hand (mg/ml) administered 

In this problem, the desired dose is 20 mg and the 
cbriceritratibri on hanc^ is 10 mg/ml. Therefore: 



20 mg 



10 mg/ml 



= 2 ml 



Unit 4/ Administration of Drugs 

The decision to order the admihistratibh of any drug 
is a complex bne^ involving the patient' s age, signs, 
sympoiSs" overall cphdiTidri, allergic "History, con- 
comitant medical problems, present medication, and 
other cohsideratibhs. Therefore, the physician niust be 
supplied with thorbugh and accurate clinical informa- 
tibh in order to make the appropriate decisions about 
drug therapy. In the field, there is no room for error 
irTTife- threatening^ tuafibn^^ 
tratidh. 

A paramedic may administer medication only on the 
order bf a licensed physician. If that order is unclear 
br seems to be mistaken— the dose is above the usuaj 
range; the route of administration is unusual— ask the 
physician to repeat the order. Do not assume that the 
physician is infallible. Never guess. When in doubt, 
ask. 

To guard against error in cbrhmuhicatibh^ repeat bver 
the radio any order that the physician has given tb 
confirm that it has been received accurately. Include 
in the repetition: the name of the drug, the dbse, and 
the route by which it isMb be given. Ybu are as much 
responsible Tor the admiriistratibri bf the drug and its 



~^^^ssible cbhsequerices as the physician giving jhe 
order Be Val^plutely certain bf what you are adminis- 
tering and wiij^-Medicatiqn-^^ 

the viairafe'i^mbvedl^^ and, again, before 

the drug is administered; Cfi^ck;^^ the 
drug's cbnceritratidn and expiration date.J^ver use 
the cdnteiits of unlabeled containers; 
Check any fluid to be sure that it has not precipitated; 

When giving more than one drug, make certain that 
- they , are_.not Jncompatible-^ome -d 
with others: For example, if sodium bicarbdhate is 
mixed with calcium chloride, an insdluble precipitate 
of calcium carbonate will form. 

After drawing the drug frdm the vial, check the 
volume of the dose dhce again with the physician. (**I 
have 2 ml of Valium at 5 mg per ml . . Administer 
the drug aseptically. (This will be described in the 
next unit.) 

Shduld cldudiriess dccur after a drug has been inject^ 
ed into IV tubing, clamp the tubing immediately, stop 
the irifusidri, arid charige the tubing. 



Unit 5. Techniques of 
Administration (Slciiis) 

The varidus techniques for administering drugs will 
be discussed in this uriit. To be summarized are the 
proper procedure s for drawing medications_irQm_jvials^ 
and arilpules, for performing intravefious, intramusqu- 
lar, subcutariedus, and intracardian injections, and for 
addirig medications tO -JV bottles . 



Syringes -arid Scales 

Syringes are necessary for administering all parenteral 
-jTiedicatibris^^A^yjirigeJias 
pliihger, arid the htib. 

All syririges_.us:ed_bj?._p;arani have scale markings. 
oh the barrel. Syringes come in different sizes— cgm- 
riibrily 2, 5, 10, 20, and 25 cc--and, thus, have differ- 
erit scales: 



"l^itHougK^reusa syringes are acceptable in the 

hospital setting; disposable plastic springes are u^d iri 
the field almost exclusively. Prepackaged sterilized 
syringes, with attached needles br withbut, are com- 
mercially available and are cbriveriierit arid easy to 
use. Become familiar with their use if they are stand- 

.ard equipment in ybur area. ' 

Drawing Solutions Frdm a Vial or 
Ampuie 



Most medicatiofts for parenteral injection are sup 
in vials, ampules, or prefilled syringes. You must learn 
to handle these containers quickly, and with aseptic 
techniques. To draw medications from a vial or an 
ampul^ into a syringe: 
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Prepare a syringe of the appropriate volume with: 
a needle of tJie-appropriate galigb. (See the subse- 
quent sections on IV, IM, and SC injections.) 

Check the vial or ampule to rhake sure that the 
medicatibh is correct, and to deterrhirie the con- 
cehtratidri (mg/ml) of the drug. 

Compute the desired volume of the medication. 
Cleaii the vial's rubber stopper with an alcdhdl 
-^ipcT^Wh^n lisi rt g ali^am pu^ igh tl y taplTr "shake" 
the ampule to dislodge any solution from its 
heck. Score the ampule's neck with a file — that 
is, unless the ampule's neck is circled by a col- 
ored line, indicating that it is prerecessed — and 
place an alcohol sponge around the neck: Now 
break off the heck, being careful to avoid the 
resulting sharp glass edges. 

Before withdrawing a solution from a vial, pull 
air into the syringe in a volume equal to that of 
the solution to be withdrawn. Insert the needle 
through the rubber stopper, and inject the air 
into the vial. Then invert the vial and withdraw 
the desired amount~of solution. When using an 
ampule, carefully insert the needle into the solu- 
tion without allowing it to touch the edges of the 
ampule and draw the solution into the syringe. 

Check again both the label on the vessel and the 
dosage of rhedicatidh to be withdrawn. 

Protect the needle from cbhtamihatibh until Use. 



Use of a Prefiiled Syringe 

The" most convenient fprrh df inedicatTon* in the field 
is the prefllied syringe,! which eliminates the drawing 
of a calculated dose from a vial or ampule, thus 
saving time and reduiing the possibility of error. 
— M^st— €rnergen(^=drugsi~mcludihg-epiriephri 



pine, lidocaihe, calcium^ sodium bicarbonate, 50 per- 
cent dextrose^ and diazepam_(V^lium)^ .ar£-sUpp 
commercial drug manufacturers in this form. Like any 
other drugs, medicatidhs supplied in prefiiled syringes 
must be administered with care and precision^ To use 

— - a prpfilled-^yringe: ~rz:~ — :. 

• Check the label on the medication cartridge for 
drug name and coricentration. Note the grada- 
tions and total volunie of the syringe. 



• Caiculate the desired volume of medication. 

• With your thumbs, pop off the protective caps of 
the syringe barrel and the medication cartridge. 

• Screw the medication cartridge into the syringe 
barrel. 

• Before administering rhedicatidh, rerridve all re- 
sidual air frdm the syringe. Point the needle of 
the syringe at the ceiling and depress its plunger 
until all air has been evacuated. Next, evacuate 
all medication but the desired volume frdrtl the 
syringe. This prevents accidental injection of the 



^ entire cartridge, when it is necessary td inject 
dhly part of the cdritehts. 

If medication is td be given by IV pUsh or bblUs, 
pinch off the IV tubing above the injection site, 
clean the rubber adapter on the IV tubing, and 
insert the needle. Slowly inject the desired 
amduht into the IV tubing. When the dose has 
been deiivered, unclamp the tubing and allow 

sufficient flow to carry the me dication . th rough 

the tubing into the patient's vein. 



Adclltloh of Drugs td iV Bottle or Bag 

Certain drugs are added to the IV solution itself, 
rather than being administered directly to the patient. 
This is eSjseciaiiy true of drugs whose effects must be 
carefully titrated — norepinephrine or lidocaine when 
given as a drip. When adding medication to an IV 
bag or bottle: 

• Set up the IV bag and tubing in the usual 
manner. 

• Check the drug name_oh the vial, ampUle, or 
prepackaged syringe. Check the drug's cbnceh- 
tratidh. 

• Compute the volume of the drug td be added to 
the IV bottle dr bag. Remember that when you 
add a large volume of a drug to an IV bag or 
bottle, the additional volume must be considered: 



-as-part-crfHhe-finai=totaf "X^^^ if 
a solution containing 1 _g _(l»P^J^g) of ^ ^^^S 
a ibb-ml solution is added to an IV bag contain- 
ing -900 -mi -of -5G-percent-dext rose" (D5W), the 
total volume is 1,000 ml. Therefore, the drug 
concentration will be: 



1,000 ml ' 



: 1 mg/ml 



"If the drug^dhjfi'dn"~is""not~^conceh^^^ 
give the desired result when added to the smallest IV 
solutidn container, plan to withdraw solution from the 
bag before mix ing in the_^rugj^.EQt-^^ 
oniy^^one prefiiled syringe containing 50 m! of 10 mg/ 
ml sofution is available, and the drder is given to 
administer a 2 mg/ml solution. A 50 ml aihduht of ah 
10 ing/ml solution cdhtairis: 

5G ml X ID mg/ml = 500 mg df the drug 

Td obtain a 2 mg/ml solution, the paramedic must 
calculate a final sdlutidn vdlUrtle: 



volume 



drpg weight 



desired cdnceht ration (weight/vdlUme) 



2 irig/ml 



-= 250 ml 



IV-12 



ERIC 



if the smallest IV bag contains 500 ml D50W, eridugh 
solDtion must be withdi-avvn to make a Tirial volume of 
250 ml. In this case, you vvbOld need to withdra\V 300 
mi bSbW leaving only 200 ml D50W in the bag. 
Adding the 50 ml solution then gives a total volume 
of 250 ml. You should: 

— Draw up the computed amburit in a syringe. If a 
prefilled syringe is used, note the vblUme of the sdlU- 
jjbfttbrfe ^- 

—Clean, the gum rubber stbpper br sleeve bri the 
IV bbttle br bag with ah alcbhbl swab. 

—Puncture the stopper or sleeve with the needle 
arid inject the desired volume of medication intp^the 
bdttie or bag. If the voiunje of medication that must 
be added will not fit in the iV bag or bottl^, with- 
draw enough IV solution so that it will fit. Then 
inject the medication. 

—Withdraw the needle and discard. 

— Label the bbttle br bag with the name bf the 
medication added, the afridUrit added, the resultant 
cbhcehtratibh bf medicatidri, the time at which the 
medicatibhjwas added, the date, and your initials (Li- 
dbcaiHe,_500 mg added, cdncentration now 2 mg/mi, 
1 100, 9/25/76, JSS). 

—Calculate the rate at which the IV must run 
(drops per minute) to deliver the desired dose_of 
medicat idn^_Su220se_ycui:iie^ 

"2^fng7mrndocaine solution in D5W that is' to be given 
by continuous IV drip. Lidocaine is available for in- 
travenous administration in a 20 mg/mi solution. To 
deteirnine^ow J^^^ of_tfiis_solution is needed, first 
multiply the desired concentration by the. desired 
volume: 

250 fftl X 2 mg/ml = 500 mg 



—Divide the weight needed by the cbhcehtratibri 
of the original solution: * , 

• . 500 mg ^ ^^^Q mg/ml solution 

20 mg/ml 

„„_^_W4t4idraw 25 ml D5W from the IV bag arid 
inject the calculated amdUrit— 25 riil df 20 nig/ml 
sblutibn. 



The Subcutahebtis Ihjectidn 

The SC irijectidri is Used iri the field primarily for the 
admiriistratiori df epinephrine to patients with moder- 
ately severe asthmatic or allergic reactions. To per- 
form ah SC irijection use this technique: 

• Check the label on the medication, compute the 
dosage, and draw up the desired volume in the 
syringe. For SC injection^^Se ;?yringe should be 
equipped with a 25-gauge heeHle. 

• " Select a site for injection; Generally the skin 

dveflyirig the deltoid muscle is the most access^- 
bie, although the anterior thigh can also be used. 



• Clean the site with iddirie dr alcdhdl wipes, using 
a circular rtidtidri gdirig frdrii the anticipated in- 
jectibh site bUtward. 

• Reriibve the cap from syringe needle^ Point the 
rieedle at the ceiiing, ^nd depress the plunger 
Uritil ariy residual air has been expelled from the 
barrei. 

• Gently grasp the skin over the injection site arid 
pulHt-^way -from-the- underlying -musele-Im^ 

the needle with the bevel up well into the subcu- 
taneous tissues at a 45 degree angle to the skiri. 

• Pull back slightly on the plunger tb be certairi a 
blood vessel has not been entered. If there is 
blood return, pull the needle back slightly uritil 
blood return ceases. If there is rib blddd return, 
inject the cbntents bf the syririge at a slow, 
steady rate. 

• Withdraw the rieedle smddlhly, at the same angle 
at which it was iriserted, arid apply pressure over 
the irijectidri site with a wipe. 

• Dispdj^ of coritamiriatednegulpment. : - - 

The Intramascular Injection 

The IM irijection is ribt bfteri used iri the field, al- 
though iri sbme. Ibcatidris riidrp hirie arid4idg camg_arg_, 

admiriistered-Htr^well^pei^^ by this route. 

Use this techriique td admiriister an.IM injection: 

• Check the label dri the medication container, 
cdriipUte the dosage, and draw up- the desired" 

" vdlUrne iri the springe. For intrarnuscular injec- 
tion, the. syringe should be equipped with a 21- 
gauge needle. Use a j 36-inch-jong needle for 
adults and a ^-inch-long needle for children. 

• Select a site for injection. Again, the deltoid is 
the most accessible, although the upper outer 
quadrant of the gluteus muscle cari also be used. 
The deltoid muscle can only be used for injection 
volumes of less than 2 ml. The gluteus muscle 
will accept up to 10 ml, but the injection must be 
made in the upper outer quadrarit tb avbid injec- 
tion into the sciatic rierve br superior gluteal 
artery, which runs more riiedially. 

Cleari the site with ibdirie br alcbhbl swabs. 

Rembve the prdtective cap frdrii the rieedle, arid 
evacuate any air ft'drii the syririge. 
Stretch the dverlyirig skin taut with two fingers. 
Irisert the rieedle at a 90 degree angle to the skin. 

Pull back slightly on the plunger to ascertain that 
no blood vessel has been entered, if there is 
blood return into the syringe, withdraw the 
needle slightly until blood return stops. If there is 
no blood return, inject the contents of the syringe 
at a slow, steady rate. If, during the injection, the 
patient complains of pain radiating down his or 
her leg irito the gluteal region, stbp the irijectibri 
immediately. 
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• Remove the needle smoothly at the same aiigle at — ^Lcft of the xiphdid piwea. Direct the needle 

_:__.whfch it was insert^^ sngHny TonthS 15^^^ 

over the ihjectidn site. degree angle to the skin. Direct the needle toward the. 

• Disjpse of contaminated equip^^^^ right stemdclavicular joint: 

• Puii slightly on the plunger as the needle is in- 

intracardian injections serted. 

Intracardian injections can be used to administer epi- • When blood is freely aspirated, iiy^t the syringe 

-nephrine-^or -calcium-^hlbride during- ^ (^^^ contents. :z : : ^ _ ~- 

The possible cbmplicatibns of this techhiqiie are cdri> • Rapidly withdraw the needle and resume external 

nary artery laceration, injection into the heart muscle, cardiac cbmpressibn. 

pneunibthbrax, and cardiac_ tampbhade. Use the fol- 

Ibwing technique when performing intracardian injec- 

tibn: 

• Check the label dii the medication container, 
compute the dosage, and draw up the desired 
volume ill a syringe. Connect a 10-cm (spinal) 
needle to the syringe. 

• Locate, for injection, the fourth or fifth intercos- 
tal space_pr_the_ia'ea-to-t^ xiphoid 
process. The risk of^ pneumothorax is greatest 
when you inject in an intercostal space; the risk 
of coronary artery damage is greatest when ybv 
inject near the xiphoid. 

• clean the selected, ar ea with ah alcdhbl dr iddihe 
swab, insert the needle mtd dhe df the fdlldwihg 
areas: _ 

—Fourth left intercbstal space. Direct the needle to 
the left of the sternum, pdsteridHy arid medially. 

-^Fifth left intercostal spice. Direct the needle to 
the left df the sternum at a 70 degree to 80 degree 
angle with the skiri, medially and^ toward the head: 
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APPENDIX A 



6RU€IS e@MMONbY USED IN THE 
FIELD 



Drug 



Mecftamsm of 
Drug 



Therapeutic 
EfTects 



Ihdicatibris 



Cdhtraihdicaflons 



Side Effects 



Dosage 



Sddiiim 

Bicarbonate. 



Combines with 
hydrogen- ions 
t^ raise pH; 
HCQ>_+ 

COa. 



Neutralizes acid : 
and returns the 
blood toward 
its normal 

pby.sjoljgic. 
composition; 
sodium 
bicarbonate 
enhances the 

efiects^of 

sympathomime- 
tic agents on 
the heart. 
Ajgents 
produced by_ 

; :the:body (and ^ 
thoseinjected 
jiitb the body) 
are both 

• afrected._Giyen 
in conjunction 
with 

fniriffphririe, it 

enhances the 
effectiveness of 
defibrillation. 



1. To_t_reat_ 

acidosis as 
occurs in - 
shock, cardiac 
arr^t^and 
certain 

_ poisonings. 

2; To treat 
hyperkalemia 

Ms^ 

potassium). 



1 



l^w scrum 
potfuisjum 
(sometimesi 
detectable by 
large. 

prominent P 

waves and_ 

iarge U waves 
on the EKG). 
. Cbhditibns in 
y^^ichjhe _ _. 
patient cannot 
tolerate a salt 
load, such as 
severe 
Cpngcstiye__ 
heart failure. 



t. Because each 
mEq^f 
bicarbonate 
also contains a 
mEq of sodmm» 
bicarbonaje has 
lbe_Mme eftect 
as. any sodium, 
infusion; i.e., it 
ihcrea«Ks 
vascular 
yp^lume. il.n.lhi' 
respect^ giving 
one syringe ofr 
bicarbonate is 

equivaldnt to 

giving about 
300 ml of 
normal saline; 3 
syrihges of 
bicarbonate - 
giye. the .same 

^jnountnof salt 



Supplied in 
premeasured 

synng<ts 

cojitaining 50 

_mEq in 50 ml. 

The dose is about 
I mEq d ml) 
per kg^ ofjKHJy 
weight. In 
adults In 
alrdi^^'imst, 
bne_usually 
giya 50-100 

7 mEq of 

bicarbonate 
ixlitially. . 



as a liter of 
librmal saliiie.) 
Patients in 
CHF tolerate 
such salt loads 
poorly. 

2. Admiiiistratibh 
ofj&^ium 
bicarbonai_e_ 
lowers serum 
potassium. On 
some bccasibhs, 

this Js_a 

desirable effect, 
as when 
bicarbonate is 

used 

intentionaiiy to 

. lower a 
dangeroosly 
high serum 
^tassiuih level. 
He weyer. in- 
cardiac 
patients! if- 
pbtassiiim falls 
UK) loy^ the 
heart become 
more irritable— 
Specially if the 
patient is talcing 
digitalis. 



followed by ah 
additional J50_: 
mEq for every 
10 minute of 
- arresU-up to a— 
totalj)f about 

2SQ mEq fml) . 



Effective 
veiitilafion iii^t 
accompany the 
admjmstratibn 

of sodium 

bicarbonate in 
order to blow 
off the excess 
caHbon dlq»^ 
generated in 

_ the blood. 

Sodium 
bicarbonate is 
giycn by the_ 
IV route only. 
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-Mechanism of 
Drug 



Therapeutic 
EfTects 



Indications 



Contraindications 



Side Effects 



Dosage 



Morphine Sulfate... Depresses sensory Decreases 

area of cerebral puMpnary 
cortex (painful edema; helps to 
stimuli continue allay the 

" " to hi received- anxiety 

by the cerebral associated with 

cortex but are pu[monary 

~ : ho longer ~ edema: 7 j 

interpreted as Morphine is a 

pairi); decreases potent 

acute analgesic, 

pulmonary providing 

edem.a« signijlcant relief 

probably by of pain from 

reducing AMI or trauma, 
venous return. 



. To treat 
pu[mbnary 

edema. 

Tp. rpl ieye pain 
■In jiiiocardial- 
ihfarctidh and 
other 

'c ifcTOftsrances. 



1. Marked 
hypotension. 

2. Kespiratory 

depression, . 

except that due 
to pulmonary 
edema, where 
the drug may 

be used if 
ventilatory 
support is 
provided. 

3. Asthma, 
chronic 
obstructive 

I ling disease. 

4. In patients who 
have taken 
other 

depressant 
driigs, siich as 
alcohol oi^ 
barbiturates. 



1; Hypdtehsidh. 

2. Ihci'eased 

p arasympat h e U 
.. ic. (vagal). tone, 
leading to 
bradycardia; 
can be treated 
with^atroplne. 

3. Respiratory 
. depression.. 

4. Nauiea arid 
vbmitihg. 

5. Urinary 

' retention. 



Can Be given by 
IV titi-atioii. 
f he_cpntents^ of 

a4ubex,.(ib mg) - 

is injecied into 
a 10 itil syringe, 
and the 

remainder of^ 

the syringe (9 
ml) is raied 
with D5W 
rrom the IV 
bajg _2-4 mj^of 
this sojution is 
given slowly... 
IV every 5-30 
min, as heeded, 

w i_t h _f requcn t 

monitoring of 
BP. Can also be 
ihjected. IM 
and SC routes 

recommended 
in AMI. 



Calcium Chloride .. Maintains 



Increases 



1. to treat 



i . Should be 



When Jliven to a The us ual dose o f 



rhythm, tone 


myocardial 


electromechani' 


giveri;^yith 


patient who has 


calcium 


arid 


cdritractility; 


cai dissociation. 


great caution. 


been taking fall 


chloride- is 5 ml 


cbhtractility of 


— ehhahces 


wheh thei"e are 


dr ridt at all, td 


ddses df 


df a 10% 


-the heart; 


excitability. 


regular 


patients taking 


digitalis or 


sblutibh giveh 


opposes, to Aic__ 


thereby 


ventricular 


digitalis. 


when jiven too 


slowly IV. This 


effect of excess 


increasing heart 


complexes on 


2. Should not be 


rapidly. 


may be _ 


sodiiiiri dri the 


rate arid 


the EKG but 


given together 


. calcium can 


repeated at 10 


heart; opposes 


cardiac output. 


hb piilse i^ 


with sodium 


caiise siidderi 


riiiriiite 


mhibitqry 




accompanymg 


bicarbonate 


death frbm 


ihtervals. If 


action of 




-- _ them.' 


since it will 


ventricular 


calcium 


potassium bn 




2. To stimulate 


forra an 


fibrillation. 


gluconate is 


the heaii. 




the heart td 


irisdiuble 


Given under 


used, the dose 






beat durihg 


precipitate. 


appropriate 


is 10 rill given 






asystole when 


3. Should not be 


circumstances. 


slowly IV. If 






epiricphririe and 


given in the 


there_are no 


calc iujn 






bicarbonate 


presence of 


side effects. 


gluceptate.is 






hav.e beeri 


coarse 




used, the dosa 






iheffective. 


vehtncular 




is 5 hi! slowly 




t 


3. To improve the 


fibrillation. 




IV. 






strength of 












cardiac 












cdritractions 












after arrest if 












cardiac output 












remains 












depressed. 
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Dhig 



Mechaifism of 
Drug 



Therapeatic 



indications 



Contraindications 



Side EfTects 



Dosage 



Norepinephrine 
(tevophed, 
Levarterehol). 



Simulates at! 
alpha-, and 
soffie bcta- 
adreiiergic 
receptors. 
Ajp_hji-_ _. 
adrenergic _^ 
efTccts include 
vasbconstnc- 
tioh in the skin, 
stpmachj^ 

intestines, 

pancreas, liver, 
and kidneys. - 
• Beta-adrenergic 
ejtccte include 
increased heart' 
rate and 
ihcrsased force 
6T cardiac 
contraction. 
Alpha- 
adrenergic 
vasbcohstric- 
tion, however, 
increases total 
peripheral 
resistance 
enough that 
- —cardiacToytput - 
decreases 
spite of cardiac 
jstimulation. 



Chiefly ah alpha- 
sympathetic 
agent; 

therefore,... 
increases BP by 
constHctihg 
arteries. It also 
"has some beta 
activity, 
although le^ 
than 

epmephrine^and 
thus has some 
effect in 
increasing the 
strength and 
— rate of cardiac 
contractions. 



Tp increase blood 
pressure in 
hypptensibn 
du" to- 

nearogenic or 

cardiogenic 

shock. 



Hypotension 
resulting from 
hypovolemia, 
as m.bjppd loss 
or dehydration. 



r. Necrosis of 
tissue - 
surrbiiiidihg the 
!V can bccui* if 

the ly 

infiltrates or 
the - 
librejaihephnhe.- 
solution leaks 
put_of the vein. 
For this reason, 
the IV should 
be checked 
closely before a 
no repin eph ri n e^ 
drip is hung; an 
'IV in a large 
vein (such as 
the aritiDCubitai) 
is preferred, 
Av^Hd hand 
veins for - - 
hdrepihephrihe - 
infusions^ 

2. Within the 
therapeutic 
range, there are 

- few other side . 

effects qf^ 

— norepinephrine. 



AdminJstraHon by 

infusion . . 

prepared by . 

adding 8 iiig 

norepinephrine . 

to 50p mlb5W 

yielding a 
.-Z^conccntfation^ — : 

of 16 fig/ml. 
Run aLOJ-l.O 

mj/min„(30-60_ 

microdrops per 

miiiufe) as i 

needed id 

n^yuntain 

systolic bipod _ 

pressure, above 

9ammHg. The 

infusion should 

neyitbcjeft 

unattended; 

check and 
recheck. blood . 

pressure. 



However, if the 
IV is 

inadvertently 
speeded up and 
the patient 
receives more * 
than 4 fig/mih, 
severe 
headacjie, 
sweating, 
nausea, 
ydmitihg, 

anxiety. 

ventricular, 
arrhythmias, 
and serious 
hypertehsidh 
may result. 
Watch the ly 
carefully and 
recheck the 
rate df 

administration 
often. 
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Drug 



Thera^utic 
Effects 



Side Effects 



Dosage 



Metaramthol 

(Animiiie). 



Acts directly jon 
alpha- uid beta- 
adrene rgc 
receptors. ~' 



Effects are 
midway 
between Uiose 
of epinephriiYe 
and 

norepinephrine. 
Metaniininbl ^ . 

of the 
beta properticB 
of epinepJhrine, 
thus pr(^ucihg 
incrmed rate 
and force of 
• cardiac. _ 
contractions as_ 
well as^some Of 
the alpha^ 
prpperti«:of__ 
norepinephrine, 
with resulting 
vubcbiistric- 
tibn. It is used 

as aiv- ~" ^ 

alternative to 
norepinephrine 
when a milder 
vasopressor is 
desired. 



To incr»e blood 

pretture in 
hj^pgtenducjp 

neurogenic, or 

cardiogenic 

shock. 



Hypotension 
multihg rrbiri 
hyi>qvqlcmia^ 



as in_ blood IpM, 
or dehydration. 



Essentiallyjhe 
saiiie as tot 
horcpin^hnnc. 

In Ksion ou^idc_ _ 
the vein causes 
local tisue 



^necrosis.- 



Oyerdbse leads to 
s>veati_ng, 
headache, 
arrhythmias, 
etc. 



Administered by 
infusion 
prcpar^^ by 

- addijig Tod mg 
CiOmDofthe 
drug Jo 2S0 mi 
-^bf-D5W,^ 



yielding a 
concentrati_on 
of 0.4 mg/mi. 
This infusion is 
then titrated 
with a 

micrpdrip, at __' 
rat» starting at 
20-30 drops/ 
niiriiintil 
systolic 

pressure 

renches at least 
lOOmmHg. At 
this point, the 
infusiouiTatc is - - 
maintained 
constant, with 
frequeiit checks 
on BP and 
adjtKtments up 
or down of the 
-itifusioif ■ rate as— 
heeded. 



Bretylium 
tdsylate- - - 
(Darththih). 



Adrenergic 
blocking action. 
Positive 
ihbtrbpic cflcf^ 
on myocardium. 



Effects the 

facilitation of- 

tenhihatibh bf 
• yentncular 

O.brijlatipn by 

electrical 

shock. 

Maintains 

(^rdlac^utput 

and does not _ 

depress cardiac 

function. 



Antiarrhythmic 
agent to be 
used ill treating 

yemricu[ar 

ULchycardia and 
ventricular 
fibrillation thlt 
have l^n 
unresponsive to 
other fbrnis of 
therapy. 



Not considered a 
first-line - - 
aiitiaithythihic 
agent. 



Postural 
hypotension, 
liausc^ and 
vomiting, 
ycrtjgp,^ and 
syncope have 
been reported: 



In ventricular 
fibrillation, 
5mg/kg is 

giyi^n ***** J!V 

bolus, fpiip wed 
by electrigii 
shock. If 
fibrillatibn : 
persists, the 
dc«ca_n_be 
increased to 10 
/ mg/kg and - - 
re|>eated at 15- 
30 minute 
interyais to. a_ ■ 
miuumumjdosc 
of 30 nig/kg. 
I^r recurreh! 
yeAtricuJar 
tachycardia, 
500 mg is __ 
diluted to 50 ml 
and abblus of 
K) mg/kg 
injected IV 
ov^r 8-10 min. 
Aflcr this 
Ibading dose, 
an mfusipn caA 
be administered 
at a rate of 1-2 
mg/mih. 




Drug 



Mechanism of 
Drug 



Therapeutic 
Effects 



l\dic«tii)ns 



Cohtriiiidieitiotis 



Side Effecu 



Dosage 



Epihephriiie 
(Adrenalin). 



Acts at both 
alpha- and beta- 
adrenergic 
receptors; 
alpha- 

adrenergic . 
effects include 
vasbcdhstric- 
tionjn _ 
arterioles of 
stuh» tudheys, 
stomach, 
intestines, Jiyer, 

and_pfmcreas^ 

Beta-adrenergic 
effects include 
vasbdilatibh in 

hMjrt and^ 

skeletal muscje, 
increased force 
of cardiac 
cbiitractibii, 
- bronchbdila- — 
tipnj _and_ _~ 
relaxation of 
hOhvascular - 
smooth liiiiscle 

in tbc_gMtro- 

intestinai tract. 



1; In cardiac !• in.cardiac :, 

afrwt, may -^^ 

re»tbre . relore 
electrical 

activity In §ctiyity_8iid to 

asystble. , enhance ^ 

Inefelset . defibrillation in 

mybwu-dial Ycntricolajc 

contractility^ fibrillation. 

decrjMsw the Also jo elevate 

threshold for sysjcmic 

defibrillation, vascular 

via its actions r^stance and 

sympathetic improve 

stimulator. perfusion 

ThiK, -the heart . pressure during 

is ihacTe to r^uscitatlon. 

contractjaster 2. To trieat the 

and more Ufc-thr<»tciiing 

forcefully. Also symptoms of 

clcyatw anaphylactic 

— pcrfusibh--^ ..„..shoclL ;: 

pr^ure partly 3. To treat acute 

via alpha attacks of 

_ efftets. asthma. 

2. Ill anaphylaxis, 
acts chiefly as a 
bronc^hpdijator 

-viA:bctaactipn 

and maintains 
BP via alpha 
efTects. 

3. In asthma, 
causes 

bronchodilation. 



MiistbeuMd 
with great 
caution in 

patienQ with 

angina, 
hypertenubn, 

byperthyrpi- 

dism. There are 
no - - 
contraindica- 
tipns to^thc use 
of epinephrine^ 
in the situation 
Of cardiac 
armt br 
anaphylaxis. 



Ill the J^riscibiis 
patient, may 

cause 

palpitations-due- 
tb tachycardia 
br ectbpic 
^>^ats, Alevation 

of blQod 

pressure (which 
may not be _ 
desirable if the 
patient is 

already 

hypertensive), 
headache. The 
asihmatic with 
prMxtsting 
biMirt disease __ 
may ^experience 
dj^rhytfimias 
oh treatmeht 

with 

epinephrine. _ 



t: In cardiac - 
arre$t_in adults, 
a dose of 5 nil 
— ofaJUPjXli-^ 
solution should 
be administered 
ly ai 

ap^prpxijiuUety 
5-min intervals. 
In children* the 
d^-ii O.litd^- 
kgofa 1:10,000 
sphition (this is 

the 

concentration 
found in a 
prefilied 
syringe). 

2. inmild __ 
iiHipfaylactic 
rttctibn, O.S ml 
pfa 1:10CW 

_ J|^^tiPjnL(w^ 
(OTni« in ' 
is given SC; if 
the rc»ctibn u 
to a stiiig br ah 
ifliectipn on an 
extremity^ a 

tou fnlquet is 

placed above 
the inject ibii 
site and 0.5 ml 
of a 1:1000 
soludonJi^ 
given SC in 

an other 

extremity. For 
severe 

roictibnvSjtil : 
o f a 1:10,000 
spjuiion i« 
given siowiy 
IV. 

3. In mild tb 
mbdenite 
asthmatic 

attacks in 

adults,^ a3^.5 
ml of 1:1000. 
epinephrihe is 
given. SC. This 

may be ' - 

repeated at^^O- 
hiih intervals, 
for 3 doses. 
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Drug 



Isbprbtcrenbl 
(Isuprel). 



Mechanism of 
Drug . _ 



TKerapeotic 
EUecls 



Indications 



Contraindications 



Side Eflecis 



Sumulatcs bet ^^^P^Vl^c^^^^ 
adrenergic iAcreased rate 

receptors and force of 

— Causing— — cardmc 

vasodilation in contraction; 
heart and vasodilation, 
skeletal muscle, 
increased rate 
and -force of 

cardiac ' 
contraction, 
bronchodjlaiipn 
and relaxation 
of gastro- 
intestinal 
smooth muscle. 



Cardiac: 1. Angina 1: Arixieiy; 

i'ToTcstore i^ctons. tremulousness. 
ventricjjiar beat 2. Hypertension 2. Palpitations. 



Furosemide.. 



Decreases sodium 
reabsorption by 
the renal 
tubular cells, 
causing, _ 
increased 
excretion of 
sodium and 
water. 



T-iti'asystoler 

2; To increase 
ventricular rate 
heart ypck. 

3. Hypovolemic, 
septic or 
neurogenic 
shock that do 
no t resporrd to 
blood volume 

_ replacement. 

Lung: 

1. Bronchbspasm 
due to astjima. 

2. Emphysema. 
3: Chronic 

bronchitis. 



~3rHyperthyroi- 

dism: 



Dosage , 

Cardiac 

indications: IV 

at a rate to 
maintain, a 
VentricuJar rate 
of 60/miri; add 

A mg 

isoproterenol to 
^ 500mLD5Wto 
obtain a . 
cbri cent rat ibri 
of 2 fxg/nil; 
SC— 0.1-0.25 
mg. 
Pulmonary 

ihdicatibns'. 0.25 
mK_SC; or 10% 
aerosol mist for , 
inhalation: 



Potent diuretic, 
causing the 
excretion Of 
large vblumes 
of unnc within 
5-30 min of its 
admrnistration. 
Thiis useful in 

ri^^l"? the 1 . 

body of excess 
fluid present in 
CHF: It is not 
used bfteti iti 
the field, 
especialj^if 
distances to 
Hospital are 
shbrt^ 

However, jnay 
be usefuJ_in__ 
long-distance 
transport of 
patients in 
marked Heart 
failure 

(especially _ 
calherterized 
patients) where 
a need to begin 
definitive 
therapy before 
the patient 
arrives at the 
hospital. 



To_ treat 

congestive 
heart failure 
with associated 
pn^monary 
edema. 



I- Should not be 

given tp 

pregriant 

women. 
2. SHbuld nbt be 

given to 

patients with 

hypokalemia 

(Ibw 

pqtass[um). 
This may be _ 
suspected, in a 
patient who has 
been bri 

chrpnjc diuretic 
therapy or_ 
whose EKG 
shows 

prbminerii P 
waves jmd 
presence of U 
waves: 



I m media te^ side 40^0 mg (2-4 



effects may 
incldde nausea 
and vomiting, 
potassium 
depletion, and 
dehydration. 



ml). slo>yjy IV 
Oral and IM 
routes riot - - 
recbm mended 
in the field. 
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Drug 



Diazepam 
(Valiam). 



Mechanism of 
DniB_ 



Therapeuiic 
Effects 



Indicatibhs 



Contraindications 



Side Effects 



Dosage 



50%'*Dextrbse 
(pSW. 50% 
glucose). 



Depresses Through its 

reticular _ action on the 

activating . . central nervous 

system (RAS) system. can__ _ 

in brain* thus terminate some 

decreasing the seizureis and 

level of also exert a 

consciousness. calming eJTect 

In addition, on anxjous 

exerts patients, 
anticonvulsant 
action through 
an 

undetermined 
mechanism. 



Increases serum 
glucose level.-- 



Rest ores 

circulating ' 
blood .sugar 
level toward 
normal in 
hypoglycemia. 



1. To. treat status 
epilepticQs. 

2. In selected 
circumstances, 

to rejieye 

severe tension 
arid anxiety; 



1. Should hot be 
givjjn to 
pregnant 
wdriieri because 
of possible 
harm to fetus. 

2. Should not be 
given lo 
patiehls who 
have ingested 
other sedatives 
or ajcoho].. 1 _ 

3; Should not be 

given to 

patients with 

res_piratqry 

depression from 

any source. . 
4. Should riot be 

given to 

patients with 

hypotension. 



1. Possible 

2. Confusion; 
_ stupor. 

3; In sdriie 
patients— 
especially the 
eidcrl^^ the 
very ill. and 
those with 
pulmdriary 
disease — may 
cause 

respiratory 
arid/or cardiac 
arrest. 



For Slat as 
; epjlepticus; 
diazepam is 
givenj_y onjy 
and should be 
given through a 
large veiri; 
Give cauUbiisly 
in doses up to 
10 mg IV. 
Before 

admiriisteririg, 
record patient's 
BIJ. Then draw 
up lb mg (2 
m\\ in a _ 
syringe. Give 
0.5 mi stewty 
IV, Wait a_few 
minutes and . . 
fecheck BP: If 
it has fallen, do 

* npt_g»ye any • 
more of t he 
drug. If it is 
stable arid the 

' desired 
therapeutic 
effect has nQt_ 
been achieved, 
give aridther : 
O.S ml and 
recheck BP. 
Continue until 
therapeutic 
effect has been 
achieved or 10 
mg have been 
given< For _ 
AMI. give 5-10 
mg IV at a rate 
of 5 mg/miri. 
Dose may be 
repeated in 1-4 
hrs: 



I. To treat coma Ndrie ; 

cwsed by 

_ hfpogiycenfiia. 
2: To trjeat coma 

df unkridwri 

origin^., 
3. To treat status 

epiiepticus qf - 

uricertain. 

etidldgy; used 

in conjunctidri 

with other _ 

medications. 



.:. None. 



50 % dextrose is 
supplied _iri_ 50 
ml syringesL.. 
cdritairiirig 25 g. 

The erijire 

cqnientejof t he 
50 mi syringe 
are given by IV 
bolus: 




Drug 



Mechanism of 
Drug 



Therapeutic 
Effects 



Indications 



Cdhtraihdicatibhs Side Effects. 



Dosage 



Activated 
Charcoal USP. 



Absorbs ingested 
poison. 



Oxyjocin 
(Pi^in). 



Absorbs many 


To treat certain 






poisonous 


cases of 


given befbre. or 


tablespoons 


compoundsf 


poisoning and 


together/with 


mixed with tap 


thiis reducing 


overdose after 


syrup of Ipecac ^ 


water to make 


their atnorptibn 


the stomach 'Bas 


t^cause it will 


a sluiTy;^iven 


by the body. 


been emptied. 


absorb the 


by mouth 


Particularly 




Ipecac and 




efTective in: 




retfder It 




binding. aspirin, 




iriefTective. 




amphetamine, 




2' Ptpo vajue in 




strychnine, _ 




pplspnmg due 




dtianttji, and 




to methanol 




phenobarbitol.. 




Should not be 








used. 








3. Cyanide 








poisoning.. _ 








4. Should not be 








used if not 








/ stored in 








' tightjy_ sealed 








^ container. 





Acts directly on 
uterine muscle 
to produce 
contraction; 
also acts 
directly dn 
mammary 
glands causing 

: milk ejection. 



Prbnibtes 
cojitraction of 
uterus_Lo_ward 
its normai size 
aiid thereby 
reduces 
poMpartum 
hemorrhage. 



To reduce 
bleeding and / 
promot^ _ 
contraction of 
the uterus alter 
dejiveiry of the 
placenta. . ' 



In the Tield, 
P^ytpcin should 
not bc used.' 
until after the 
baby has been 
fully delivered. 



Hypertension.. 



Given by^ 
Lnfu«onj_ ___ 
prepared by 
iiUbctins 10 
uiiitsbf 
ox^ocin into a 
liter of b5Wor 
saline 



-rv/ 
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Driig 



DopHmine . 
: (liicropm): 



Mecluuiisin of 
Drug _ 



Therapeutic 
Effecte 



Atjjieripcutic BeU-adrehergic 
doses acts on effecis at low 

specific do8«L iJpha__ 

dopamine effects at high 

receptors to doso. 

produce 

vasodii8tion_ln_ 
the heart, brain, 
kidneys, and 
intestines. 

tlirough 

vasodilation in 
the kidneys, 
dbpamihe 
increases lirihe 
output^ and 
•odium 
excretion. At 
therapeutic 

dos<^, also 

incrcaswjbrce 
of cardiac 
contraction 
without 

rate through 
action on beto- 
adrenergic 
receptors. At 
bigh^oses, 

causes 

predominately 
vasoconstric- 
tibh through 

alj>hi-____ 

adrenergic 

receptors. 



indidatVMis Cbhihuhdicatiohs 

To trat certain Hypotension 

^ses of resulting from 

cardib^ic and hypovolemia as 

neurogenic in severe 

shock. hemorrhage. 



Side Effects 



Dosage 



In pressor doses, 

«niijar_lo 

norepinephrine, 
although locd 
^kin liecmis is 

l<^_pf^ 
problem. 



By tUral<^ 
tnfiuion, 1 
ampule in 230 
mi b5W, to 
ruaat e-16f£g/ 
kg/mih 
depending oh 
orden from 
physician. 



• r 
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Drug 



Mechanism of 
Dreg 



Thenipeiitic 
EfTects 



Indications 



Cbntraihdicatibns 



Side Effects 



Dosage 



Atropine . 



Attaches to 

acetylcholine 
receptor on 
effector organ 
to bl^k effect 
pjacetyjchpline 
release from 
postganglionic 
parasympathet> 
ic neuron; has 
Il«le effect on 
transmission of 
impulses by 
acetylcholine in 
autonomic 
ganglia. 



By_biockingL 

parasympathet- 
ic (vagal) - 
action oh the 
heait, atropine 
enlianccs. _ 
conduction 
through the 
atrib- 

ventricular 
(AV) junction 
and accelerates 
the heart,ratc. 
In addition, by 
speeding up the 
heart towards a 
normal rate, it 
reduces the 
chances of 
ectopic activity 
in the. ventricle 
and of 
ventricular 
fibrillation. 
Atropine Js the 
most effective 
in reversing 
bradycardias 
caused by 

increased / 

parasympathet- 
ic tone or by 
ihbrphihe; it is 
less effective in 
treati'ig 
bradycardia^^L 
due to actual 
damage to ihe 
SA or AV 
node. 



1. Sinus . _ Rapid atrial . Blurred vision, 
bradycardia flatter or atrtid dryne^ of - 
with Impulse of fibrillation. mouth, flushing 
less than 60 pj" skin, urinary 

when^ retention _ 

accomp^i^ (especiaiiy. in 

by PVCs or ' older men), 

systolic blood headache, aiid 

pressure less^ pupillazy 
lhanL90 rnmHg. diJatation. The 

2. Second and patient shrtold 
third degree be warned that 
heart blbcR he might 

when • experience 

accpmpMied some of these 

by bradycardia. feelings, and 

that they are an 
expected part 
pflbe'dnig's 
•effect. 



Atropine is ... 
usually supplied 
in a sblutioh of 
! mg/ml and is 
in a dose of 
aoi mg/kg.- 
Fot practical 
purposes, this 
ineans thju the 
average adult 
should rcceivcL 
0.5 mg (0.S ml) 
ly push. This 

niiyjbe 

repeated at S 
min intervals, 
biit the total 
^P^J^^lllci hot 
cxceeii 2_ mg. 
Each dose of. . 
atropine should - 
l» giveh 
rapidly, as slow 
administration 
can cause a 
transient 
decrease ih 
heart rate. In 
thefieid. 
atropine is 
almost always 
given IV. 
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Drug 



Mechanism of 
Drug 



Therapeutic 
Effects 



indications 



Cbhtraihdicatibris Side Effects 



Dosage 



F^idbcaiiie 
(Xyiocaine). 



Depresses 
autbmaticity in 
the ventricular 
conduction 
system. 



Aminophylline 
(Amifiophytline 
is a 

combination of 

theophylline 

and 

ethytenedia- 
ihthe). 



Directly _re[axes 
smooth muscle 
in bronchial 
airways aiid 
pulmonary 
biood vessels; 
directly 
stimulates the 
heart to 
increase heart 
rate, force of 
cardiac 
contraction, 
and forihulatibh 
of ectopic 
impulses 
(impulses 
originating 
butside the 
sinp-atrial 
node). 



Suppresses- 
vehtriciilar 
ectopic activity 
by decreasing,, 
the excitability 
of heart muscle 
and its 
conduction 
system. 



1. 'ffirough its 
relaxant effect 
on smooth 
muscle, 
prbmbtes 
brQnf^hpdllatjon 
and thus helps 
relieve 
brbiichbcbn- 
struction bf 
asthmaj chronic 
obstructive 
pulmonary 
disease, 
anaphylaxis, 
etc... 

2. if.rough its 
stimulant effect 
oil the heart, 
increases the 
rate_and 
strength of 
cardiac 
contractions* 
thus imprbvihg 
cardiac output 
in conjgestive 
heart failure. 



1. To reduce or 
eradicate 
vehtriciilar 
ectopic 
activityj, 
especially if 
PVCs are 
occur ring: 
rnore.often than 
6/min; 2 or 
more in 
succession; in 
pj'oximity tb 
the T wayeLpr 
in a multifocal 

- pattern. 

2. Tb prevent 
ventricular 
ectopic activity. 

3: To prevent 
recurrence of 
ventricular 
fibrillation. 

4. To treat 
ventricular 
tachycardia: 



1. Tb treat 
broncjipspasm 
in asthma, 
anaphylaxis, 
and 

decompensated 

chronic 

obstructive 
pulmonary 
disea^. 

2. To tr^t 

selected _cases 
of pulmonary 
edema 

secondary^ tb 
congestive 
heart failure. 



. Knovyn history Depresses the 
Qf.aliergy to force of . ._ 

liddcairie or ventricular 
tbpical cbhtractibri aiid 

anesthetics in 'Aay decrease 

dentist's ofTice. peripheral 
. Second or third vascular 
degree heart resistance 
block. leading tb 

• Sinus d(K;rease in 

bradycardia or cardiac, output 
sinus arrest. and BP. May 

also cause 
numbness, 

drowsiness, 

^confusion,, and, 
rarely, seizures 
(especially if 
given in high 
dose to patients 
inCHF). 



There are rib 
absolute 
contramdicat* 
tions to use. of 
aminophylline: 

. Hbwever, great 
caution musj be 
used in giving 
this medication 
to patients with 
cardiac 
jmtability, 
severe, 

hypotension, or 
riiassive 
myocardial 
infarction. 



1. Nausea aiid 
vbiriitirig. 

2. Headache. 

3. Hypptensipn. 
4: Occasional 

serious 
dysrhythriiias 
_ (MONITOR 
5. Convulsions, 
coma^ and 
c:rculatbry 
cbllap^. 
All of the above 
are more likely 
tb occur if 
aihihbpliylliiie 
is given too 
rapidly. 



In adults, giveii as 
an IV bolus of' 
75 mg over 30- 
Sa seconds, 
fbllbwed by a 

50 mg bolus 

cy ery,^ 5_min utes 
until the 
arrhythmia is 
suppress^ br 
until 225 mg 
have been 
given. A 
cbritiriubiis 
infusibh is 
started within 
j.O tcinutes of 
tKe bolus 
adiiiiriistratibri 

by M^A'Ifi ? & 
of iidocaine tp_ 
500 ml b5W to 
yield a . 
cohceritratibh 

of 4 ntig/ml. 

This solutipn_is_ 
infused at a rate 
bf 1-4 riig/pcr 
minute. 

Given by IV 
irifusibri. For— 
adults, add 500 

mg 

amlnophyliine 
to 250 ml b5W 
arid nlri iri over 
30^ ihih; in ^ 
patients witn 
severe _ 
congestive 
heart failure, 
whp may ribt 
tpierat_e_this 
fluid load, 
dilute in 
sriialler - 
yqluines. The 

asthmatic, 

however, needs 
large VJOlames* 
bf fluid. 
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Diiig 



Meclianism of 
Drug 



Therapeutic 
Effects 



Indications 



Contrslndicfltions 



Side Effects 



Dosage 



Hydrocortisone 
(Soiu-Cortef, 
Decadron* 
^blii-Medrol, 
etc. presented 
as a mpdei for 
corticor 
steroids): 



Stimulates Con troy ersial. Tq cbntrbljMi^^ Nope, ^9 a sing^^^ If administered ^.^9 i>!i^^!?.<^"^ 

production of Some . aUergic. states. IV dose in the topjrapidjyL pf shock arid 

glucose from physicians feel such as field. especially in related . 

pvbteins; these agents anaphylaxis. large doses; conditions, the 

thought to djmiriish the aciite asthma; itiay cause physician may 

stabilize cell ?eyent>' of in conjunction ^ hypoterisibri. order riiassive 

membranes; ailergic and with and dpses^ of 

thought to inflammatory epinephrine cardiovascular hydrocortisone; 

stabilize reactions and (cOhf roversial); collapse; in the range of 

• capillary walls P^r^aps amelibrate otherwise ho 5-10 g^ 

to_ Lniproye__ some known side For cerebral 

inflammatory circulation manifestations effects _tp_a cdcma^dpse of 

response. through the . of shock; to single dose of Decadron is 10 

capillaries. decrease corticosteroids. mg IV^d the 

cerebral edema d<^ of Sblu- 

(contrqyersial). M.*4roI " 50 

Decadron or mg IV. 

Solu-Medrol ' ' 

only. 

Meperidine Depresses sensory Relieves pain. To treat pain. 1. Marked !• Hypotension 86ri00 m^8__ 

(Demerol). area of cerebraf produces less _ .hypotension. 2. Respiratory equivalent in 

cortex— painful cohti-actioh of 2. Respiratory depre^ion. effect to 10 mg 

stimuli cbritinue smooth muscle depressibh. 3. Bradycardia morphine. 

to be receiyed in_the bUJary , 3. Asthma, due to 

by the cerebral tract than chronic. increased vagal 

cOrteX but are morphine obstructive tone, 

rib longer (Demerol is lurig disease. 4. Nausea and 

interpreted as Lh9ughl_t9 _!>^ ^^5^9"'** nbj J)e vbihitirig. 

painful. bcitern than used m patients 5. Constipation. 

morphine for who have taken 6. Urinary 

relief Of palii other _ retention, 

due tb depressant 7. Addiction, 

pbstnictipn iri drugs, such as 

tl biliary ; : aicphoj_and 

system). _ barbiturates. 

3. Should not be 
used to treat 
chronic pairi 
except with the 
terminally.ill. 
as meperidine is 
addictive. 
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Drug 



Mechanism of 
Drug 



Therapeutic 
Enects 



Indications 



Contreiildicatioiis 



Side Effects 



Dosage 



Deslaiioside 

(Cediianid). 



Increases, force 
and efficiency 
of card iac 
contraction; 
slows . 
conduction . 
through AV 
hode^ increases 
Ay node 
refractory 
period; 
decreases SA 
node firing rate. 



Relieves 
coiigestiye 
heart failure by 
increasing force 
andefllciency 
of cardiac 
coiitraction; ; 
increased 
cardiacj)utput 
produces 
diuresis, 
decreased 
venous 

pressure, 

lowered hant 
rate, decreased 
heart size. 



i- Congestive 
h^rt failure. - 

2v Atrial 
fibrillation. 

?• Ajnal flutter 

4. Supraventric- 
ular 

cachyci^ut 



1. Ventricular 
tachycardia due 

_ to digitalis. 

2: liifectioos. 
niyocardiiui; 

acuVt 

pulingnaryi^ 
cardiogenic 

- shock. 

3. Calcium 
adihiiustratibh. 

4. Fotaaaium 
depletion. 



1. Lou of 
ap|X!tite, 
nauseai^ 
vomiting, 

- diarrhea. 

2. EKG change: 
sinus ' 
bra<iywdif^ P- 
R^jrolongation, 
AV 

dissociation, 
ventricular 
arrhythmias, 
atrial 

arrhythmos^ _ - 
with womb AV 
block. 

3. Visuai 

. disturbances. 

4. DroWsiiie^, 
headache, 
confusion, toxic 
psychosis. 



1.2-lJSjngIV, as 
initial dose: 



ERIC 



APPENDIX B 

OTHER Sl^NiFICANf DRUGS 



The foliowing drugs, for the most part, are not used 
in the field, but are frequently taken by patients at 
home. The paramedic should be. aware of the condi- 
tions for which the drugs are tajcen and some of the 
effects these drugs have. In many cases, the medica- 
tions that the patient takes at home influence what 
ihedicatidhs can safely be administered under emer- 



gency conditions: The patient taking digitalis, for ex- 
ample, should not receive calcium preparations unless 
they are urgently needed — and then only in reduced 
dosage. The patient taking diuretics may be potassium 
depleted and, therefore, particularly sensitive to bicar- 
bonate, which can further lower serum potassium. 
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Driig 



Mechanism of 
Drug 



Therapeutic : 
EfTects 



Indications 



Cbntraindicatibns 



Side Effects^ 



Dosage 



Digitalis 
(Digoxin;. 
Digiibxiti). 



Increases force 
and efticicncy 
of cardiac 
contraction; 
slows 

conduction 
through AV__ 
node refractory 
period; 
increases 
formation of 
ectopic 
impulses; _ . 
decreases SA 
node Tiring rate. 



Relieves l; Congestive 

congestive heart failure: 

heart failure by_ 2. Atrial 
increasing fa^e ribrijjation,__ 
and efficiency 3: Atrial flutter 
of cardiac 4: Supfaventric- 

cpntractibn; . iilai* 

increased • tachycardia. 

cardiac output 

produces 

diuresis^ 

decreased 

veno'as 

pressure,. • 
lowered heart 
rate, decreased 
heart size. 



1. Ventricuiar _ 
tacbycarjiia due 
tb digitalis: ^ 

2. Infectibus 
myocarditis, 
acute 

pulmonary 
edema, 
: Cardiogenic 
shpck. 

3. Calcium 
adminisiraiion. 

4. Pblassium * 
depletibri. 



I. Loss of apetite. Daily 

nausea,. . 
• vomiting, 
- diarrhea: 

EKG ^ 

changes— :P-R 

prolongation, 

AV 

dissociation; 
sinus 

bradycardia, 

ventricular 

arrhythmias. . 

with some AV 

block. 
3. Visual 

disturbances. 
4: Drowsiness, 

headache, 

confusibn,-toxic 

psychosis. 



maintenance 
dpses:_..._ 
Digitoxin, .05- 

a3 mg; 

Digbxin, 0.25- 
0.75 mg. 



Nitroglycerin . 



Propranolol 
(Inderal): 



1. Lbwers cerilral Relieves pain of Angina pectoris., 
venous pressure. angina pectoris: 

2. Reduces the 
work of the 
heart by 
dilating 
systemic 
arteries. 



Virtually nbhe.. 



Blocks beta- 
adrenergic 
effects; this 
leads tb 
bradycardia, 
decreased atr[al 
and ventricular 
contractility, 
and decreased 
AV cbnductibn 

rate; 

broncKodilation 
is also blocked; 
also has nbh- 
-beta-related 

effects: 

suppresses 
ectopic 

pacemiikers and 
slows 

condf.. **nn 

withii 

ventricles: 



1. Decreases rate 
of sinus node or 
ectopic atrial 
pacemaker 
diiring 
arrhythmia. 

2. By_ slowing A V 
conduction, 
decreases 
ventricular 
response rate tb 

rapi_d 

supraventricu- 

- lar rhythm. 

3. Supresses 
ectbpii^ fbci, 
especially in 
the ventricles. 

•4: Prevention of . 
anginal pectoris 
attacks. 
5. i-._pwers blood 
pressure. 



1. Siriiis 
tachycardia. 

2. ldip_pathic 
hypertrophic 
subaortic 
stenosis with 

, increased 
sympathetic 
outflow. 

3: Digitalis- 
iridiiced atrial 
tachycardia, 
VAnJncuJar 
tachycardia* or 
ventricular 
ectopic beats:. 

4. Preventibn bf 
angijia pectoris 
attacks. 

5: Hypertension. 



Systemic 

vasodilation 

causes: . 

1 Throbbing 

headache. 
2. Increased 

intra OHcular 

pressure., _ 
3: -Decreased 

blood pressure: 



0:4-0:6 mg tablet 
sublingiially-at 
onset bf angina 
P_ectorisj effect 
lasts about 5 



1. Congestive 
heart failure. 

2. Hypbterisibri 
unless 

associated ^with 
arrhythmia. 
3: Cardiogenic 
shbck. 

4. Complete heart 
blocLk^_ __ 

5. Asthma or 
chronic 
bbstriictive 
iung disease. 

6. Insujin-__' 
dependent 
diabetes 
mellitus. 



i . Heart failure 
may develop 
when 

administered to 
patients with 
serious. 

_ arrhythmias. 

2: Hypotension:..... 

3. Av blbck 

4. 

Brpncjipcon- 

■ striction. 



10-40 mg brally 
3^4 times daily 
or 1 mg IV at 1 
mg/min while 
mbriitbring 
EKG. 
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Drag 



Meclianism qf 
X)tQg 



Therapeutic 
Effects 



Indications 



^Contratndicattohs 



Side Effects 



Dosage 



Dkiiretics 

Chibilhiazide 

(Diurji). 
Hydrochlorothia- 
zide 

(Hydro- 

PiURlL. 

Esidrex). 
Futosemide 

"(Lasix), 
^^.^^yn^c Acid ' 
_ _(Edecrin). 
Trichlor- 

inelhiazide 

(Naqua). 



Decreases renal 
tubular 

reabsorption of 
sodium - 
(riirbsemide and 
fr^^^^rynic acid 
are more potent 
than the 
thiazides: 
9hlbrthiazide, 
hydrochloroth- 
iazide. 



Syil*creasing 
renal lubuiar i. 
reabsorption of 
sodium, 
increases 
excretion of 
sodium and 
water, thus 
decreasing 
extracellular 
fluid volume^ 
This decreases 
edema ai?d . 
lowers blood 
pressure. 



1. Hypertension.. 

2. Edema. 



. ivMfy.P.rP^ucc 1. Potassium Chjqrthiazide: 

digitali_s toxicity depletion —this 0.5-1 g orally 

if ^iven in may produce . . dailyiL. 

addition to . toxicity in Hydrbchlbrbthia" ' 

digitalis: patients taking zide: 25-lOD 

2. May worsen digitalis._ mg daily. 

diabetes 2. Impaired Trichlormethia- 

mellitus. ' glacose zide: 2.8 tng 

toUerahce. orally daily. 

3. Weakh^, Fiirbseniide: 40^ 

parestjiesis^ 80 mg orally 

s 4. Nausea and daily. 

abdominal . . Ethacryiiic acid: 

cramping with 20^1 50 mg 

ethacrynic acid. orally daily. 

Reserpine: Reserpine: Resefpiiie: 0.25 

psychiatric bradycardia ihg/day Orally 

depression, •. and miosis, . orjey. 

congestive " increased __ Guanethidine; 

heart failure . gastric acid Initially, 10. 

onless secretion r mg/day orally, 

administered P^y^l^i^^'^^ increase at 

.^J'^juictic _dep^«sion^ >^^kly 

Guanethidine_and Guanethidine; . intervals. 

Methyldopa: bradycardia, Hydralazine: 25- 

congestive increased 100 nig/dly 

heart failure gastrointestinal orally. 

_ jnotilLtyj inuscle Methyidppa: 250- 

adniinistered wealcness or 50Q mg twice 

with a diuretic. __ tremor. daily orally. 
Hydralazine: 
headache, 

nausea^., 
weakness, 
tachycardia, . 
angina pectbns 
attacks, 
n.curopathy 
(reversible by 
pyridoxine, a 
B-vitamih). 
Methyldopa: 
bradycardia, 
diarrhea, 
faintness, 
weakness. 



A n tihyp>e!*tensi ves . . 
Guanethidine 

(Ismelih). 
Reserpine 
Hydralazine 
_ (Apresoline). 
Methyldopa 

(Aldbmet). 



Decreased 
sympathetic 
activity by'a 
variety of more 

specific 

mechanisms. 



Lower blood 
pressure. 



Essential 
hypertension 
(elevated blood 
pressure). 



Diphenyl- 
hydantoin 
(Dilantin). 



Prevents spread 
of abnormal 
electrical 
activity in the 
brain. 



Antjconvulsant 
action;. 

qoinindlne-like 
effects bh the 
heart. 



1* Grand mal 
. _ epilepsy. 

2. Piychomotor 
epilepsy. 

3. Convulsions 
not cjiused by 
epilepsy. 



Liver disease . 



1. Muscular _ 
incoordination, 
sliirfed speech. 

2. Hypertrophy 
otthe^mns. 

3. Folic acid 
deficiency. _ 

4. May jhterisify , 
petit mal 
attacks iji _^ 
mixed rpilepsy. 



100-300 mg 1-2 
tinies daily. 
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Dhig 



Mechanism of 
Drug 



Thetipeotic 
Effects 



indications 



Contraindications 



Side Effects 



; Dosage 



insulin 



Replaces insutm, 
which is 
deficient in . 
patients with - 
mellitus^ insiilih ' 

increases 

ceiiuiar. uptake 
of glucose, 
amino acids, 
potassium, and . 
phosphate. 



Lowers blcwd • 
glucpse_by 
increasing . . 
glucose uptake 
by muscle and 

by decreasing . 
release of 
glucose from 
the liver; also 
decreases fat 
breakdown and 
subsequent . 
fbrtnation of - 
ketones, which 
produce 
ketoacidosis. 



Oral _ Stiniulatiqn of 

hypoglycemic insulin release 
agents. from the 

Tolbutaihule paricrea«; 
iDnnascj. 

Chlorpropamide 

(Diabinesa). 
. Acetbhexamide 
(Dymelor). 

Tolazamide 
(Toiina.se). 

Methadone Depress^ sensory 

area of cerebral 
cortex; painful 
stimuli continue 
to be/ecei^ed 
by Jhe cerebral 
cortex but are 
no longer ^ 
perceived ais 
painful. 



Decrease bl6<^ 
glucose levels 
through . 
increased levels 
of ihsiilih (do 
not efTectively 

, lowe_r blood 
glucose levels ■ 
in patients 
requiring more 
than 25-35 
units insulin 
daily). ' 

Relieves 
nipderaje to 
severe pain; 
suppresses _ 
Symptoms of 
withdrawal 
fromjiarcotics, 
including _ 
heroin and 
morphine; is 
used as oral 
substitute drug 
for. maintenance 
of heroin and 
mbrphihe 
addicts. 



Diabetes mellitus;;; 



Nbne-fbr the ^ 
treatment of 
diat^tes 
meiiitus with 
insulin. 



1; Overdose 
toxicity diie to . 
qhariges in 

insuHn 

requirements, 
symptoms 
begin with 
hunger^ 
weakness, 
tachycardia* 
nambness, " 
tingling arid 
tremor and 
progress to 
convulsions, 
coma and -- 
death; ihsiilih 
overdose is 
treated by 
glucose 
administration. 
2. Allergic 
reaction?!. 



Dosages, vary 
with the _ 
seventy of the 
insulin 
deficiency. 
Insulin is 
availablein 
shbrt-ieictihg 
fbnns such as 
Crystalline 
zinc,, insulin, or 
semilente; 
ihtermediate 
acting forms: 
NPH orLent_ei 
and long-acting - 
forms: 

prbtaihihe zinc 
. insuHn, or 
Uitralente. 



Matijnty-bnset 
-.diabetes 
meiiitus that 
requires 
than 25^35 
units ihsiilih. 
daily. 



1. Diabetic 
ketoacidosis. 

2. Diabetic coma. 

3. Renal and 
hepatic disease. 



Increased gastric 
secretibi'i 
causing hausea, 
abdominal ^ain, 
and diarrhea; 
profbund 
hypoglycemia 
diabetic 
acidosis. 



1. Mc^erate tb 
severe pain. 

2. Maintenance of 
heroin and 
morphine 
addicts. 

3. C^n_j3«_uscd in 
decreasing. _ 
doses during 

• withdrawal - 
frbm harcbtic 
drugs to 

prevent 

withdrawal 
symptoms. 



1. Marked 
hypotehsibh. 

2. Respiratory 
depression. 

5. Asthma, 
chrbhic 
bbstructjye 
i_uDS .disease^ 

4. Shouid not be 
combined with 
alcbhbl or 
barbiturates. 
.Should not be 
used to treat 
chronic pain in 
hohaddicts 
unless the paih 
results from a 
terminal illness 
since 

methadbhe is 
addictive. 

6. Bleeding or 
potential 
bleeding: 



1. Hypotension;.... 

2. Respiratbry 
de predion. 

3. Bradycardia 
due to 

increased vagal 
tbhe— cah be 
treated with 
atropine^ 

4. Nausea and 
- vomiting.. 

5. Cbhstipatibh. 

6. Urmary . 

' retentjpn. 

7. Addiction 



Tolbutamide: 0.5- 
3g daily orally 
ih divided 
doses. 

Chlorprgpamide: 

-J 0. l-b.5 g orally 
daily. 

Acetbhexamide: 
0.25-. 15 g 
orally. d_aily.. 

Tolazamide^ 0. 1- 
0.5 g orally 
daily. 

. For pain: .5- 15 
mg orally _ 
every 3-4 h. 
To^ maintain 

narcotic 

addicts; dose to 
Which Jhey are 
tbleraht. 
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Drug 


Mechariisin of 
Drug 


Therapeutic 
Hffects 


Indications 


Contraindications Side Effects 

... . 


Dosage 


Heparin and Oral 


Heparin: 


Prevent fdrmatioh 


i. Prolonged bed 


^. 


.... Heparin: for 


Anti- 


interferes wiih 


and 


••^t which 


potentiai 


immediate 


•Coagulants 


biood clotting; 


propagation of 


predisposes to 


bleeding. 


eftect 3(X)b~ 


(Dicumarol, 


oral 


vehOus thrombi 


- venous thrombi. 




9000 units iV- 


warfarin, ' 


. ahticdagulants 


(blood clots in 


2. Atrial 




every 4-6 h; 


Coumadin). 


' com^te with 


the veins), 


fibrillation. 




for prolonged' 




Vitamin K to 


prevent. 


3. Mitral valve 




effect, iaOpO- 




prevent 


formation of . 


_ disease. 




15,000 units SC 




synthesis in the 


arterial thrombi 


4. Acute arterial 




below, the- 




liver of certain 


at site of 


occlusion. 




pdsteridr iliac 




clotting factors. 


arterial 


5. Venous " 




crest every 12 






occlusion, 


_ thrombosis.. 




_h. 






prevent 


Note.— Heparin is 




Dicumarol: . 






formation of 


^indicated when 




main ten ahce 






thrombi in 


an immediate 




25-150 mg 






fibrillatjng 


effect is 




orally daily. 






artria; hepatin. 


needed, as after 




Warfarin: 


•• 




is also Used as 


venoQS 




maintenance 5- 






anticoagulant 


thrdmbbsis or 




IS mg orally 






• during renal 


arterial 




daily. 






dialysis. 


pcclusjon; oral 




■ - 








anticoagulants 












are used to 












prevent 












thrombus 












formation or to 












maintain 







anticoagulation 
established with 
heparin. 



/ 



Us 

t 
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Drug 



Mechanism of 
_ Drug _ 



Therapeutic 
Effects 



Indications 



Contraindications 



Side EfTects 



Dosage 



Oral 

brdnchodilatbrs. 
Psc_udpcj)hed ri nc 
..(Sudafed). 
Theophylline 

(Quibrbn). 
T^draL_ 

(combination of 

theophylline 

arid <- 

ephednne — 
same^ actions 
and effects_as 
pseudoephe- 
dririe* arid 
pheriol>arbital). 

Marax 

(combination of 
theophylline^ 
ephedrihe, arid 
hydroxyzine); 
Actifed_„_ 
(pseudncphe- 
drine.and - 
triprblidihe). 



Pseuddephedrine: 
releases 

no repineph rin e 
from _ . 
syiApathctic 
rieurdris arid 
iricreases arid 
prolongs the 
effect of 
epinephrine and 
ribrepiriephririe 
already acUng. 

ffiepphyliine:. 
directly relaxes 
smooth jnuscle 
bf blood vessels 
and bronchi; 
biocks_renai 
tubular 

reabsorptiori Of 
sbdiurn; 

stimulates heart 

muscle to 

increase heart 
rate, fbrCe of 
cardiac 
contraction;^ 
and increases 
ectopic impuls^ 
fbrmatibh. 
Hydroxyzine and 
Triprojidine; 
block effects of 
histamine 
(histaiiiihe 
effects iriclude 
increa^d 
capillary _ 
permeability, 
laryngeal 
edema and 
■ bronchiojar _ 
constriction), 
/cau^ sedation 
/ thrbugh an 

; unkriown 

' mechanism^ and 
have additional 
atropitie-iUce 
and quiriidine- 
like effects. 



Relaxation of 
nbhvasculai^ 
smooth muscle, 
mduding 
bronchia] 
smqoth mosc'.e; 
riasal 

dj^cqrigestibn 

through 

vasoconstnc- 
tidri. ' 

Rcjaxation of * 

bro_n_chiaL 

smooth muscle. 



1. Bronchial 
- asthma: 

2. Nasal 
congestion. 

1. Aliergj;7 
_ reactions. 

2. Ihsdmhia 



Bfdhchial asthma;: 



1. Esser.tiai_ __ 
_ hypertension. 

2. Chronic heart 
. disease. 



I- Cardial _ 
stimulation / 
producing / 
tachycardia: 

2. Hyperierisibri..... 

3. Cardiac ■ 
_ arrhythm.as. 
1. Oral 

adniiriistra- 

tion—gastric 

irritation. 

2: IV 
administra^ 
libn— cju'diac 
arrhj^thmias in 
patients with. ___ 

_ . coronary artery 

'- disease. 

Drosine^ 
sedatij)n^ dry 
n;iouth, blurred 
vision, arinary 
reteritibri, 
constipation at 
high doses, 
convulsions 
leading to Coma. 



/ Pseudbephednne: 
30-60 mg • 
. . orally . . .^ 

Ephednne: 15-50 
ii:ig brail y: 



Aminophylline 
(thebphyllirie 
and ethylene 
diaiiiine): 2(X) 
mg orally. 



Prevent allergic 
reactions; cause 
sedation. 



Cdrdnary artery 
disease. 



Patient should not 
drive or 

operate 

machinery. _ 
while taking 
these 

antihistamines. 



Hydroxy2inc:-75- 
lOOmgbndly 
^aily jn 3-4 
divided doses. 

Triprolidine: 2.5 
mg orally. 
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Module V« 

Respiratory System 



Unit 1. Anajqmy and Physiology 
of the Respiratory System 

The fespiratory system comprises the air passages and 
the lungs — the structures involved in the exchange of 
gases between the body and the environment. The 
systein*s function is to oxygenate the blood and to 
remove carbon dioxide (COs) from the body. 

Upper Respiratory tract ^ 

On the lateral wall of each of the two inner nasal 
cavities are three bones: the superior, middle, and 
inferior turbinates. The turbinates divide the air 
coming in from each nostril into three horizontal 
streams. From the nose, air passes into the pharynx, 
which is divided into three sections: the nasopharynx, 
behind the nose; the oropharynx, behind the hibuth; 
and the laryngopharyhx, behind the laryngeal open- 
ing. (See Figure 5.1.J 

From the pharyhX", air passes into the larynx, a tubu- 
lar structure lying anterior to the esophagus— the pas 
sage-.vay for food between the mouth and the stom- 
ach. Within its walls, the larynx has nine cartilages, 
which prevent it from collapsing during inspiration. 
The main laryngeal cartilage, the thyroid cartilage^is 
a V-shaped protuberance, known as the Adam's 
apple, which forms the anterior wall of the larynx. 



Below the thyroid cartilage are the two arytenoid 
cartilages, which are attached to the vocal cords. The 
arytenoid cartilages can be seen during intubation. 



Tongue 




FIguri 1. Cross-Section of the Phamyx 



Below the arytehbid cartilages, is the cricoid cartilage, 
' which forms the lowest part of the larynx. 

The vocal cords lie within the larynx. They regulate 
air passage 4hroiigh the larynx and control sbiind prb^ 
ductidri. For this feasbri, the larynx is alsb called the 
voice box. The epiglottis, a cartilagiridus flap, closes 
over the laryngeal opening during swallowing to help 
prevent aspiration of food. 

Most^of the larynx is lined with ciliated epithelia that 
secrete mucus — a thick, sticky fluid that traps foreign 
particles. The cilia, hair! ike projections on the epithe- 
lial^cell surfaces, move the foreign particles contained 
in the mucus upward toward the pharynx to help 
clean the airways. 

Lower Respiratory tract 

Air passes from the larynx into the trachea, a tubular 
structure 4 to 5 inches long that extends from the 
seventh cervical verteBra (CI) to about the fourth or 
fifth thoracic vertebra (T4 or T5). Cartilage present in 
the wall of the trachea also prevents its collapse 
during inspiration. Like the larynx, the trachea is 
lined with ciliated mucus-secreting epithelia to help 
clean the airways. 

The trachea ends at abbut T4 bf T5, where it divides 
ititb the right and left maihstem bronchi. The point of 
bifurcation (division) is called the carina. Like the 
larynx md trachea, the bronchi have cartilaginous 
walls and are lined with ciliated, mucus-secreting 
epithelia. Thejright mainstem bronchus is shorter and 
straighter than the left. Therefore, foreign bodies and 
endotracheal 'tubes inserted too far into this cavity 
tend to enter ;the right mainstem bronchus, rather than 
the left. ; 

Each bronchus enters its respective lung accompanied 
by a pulmbhary artery and two piulmohary veins. 
The bronchi, arteries, and veins branch ihti^ three 
divisiohs on the right and two, divisibhs on the left, 
thereby supplying the three Ibbes bf the right liing 
' arid the twb lobes bf the left Iting. 

In additibri tb pulmonary arteries arid veins, the Ijungs 
are also supplied by bronchial blood vessels. The 
bronchial arteries originate in the Jhoracic aorta and 
supply the walls of the ajr passages Nvithin the Jungs 
as far as the respiratory bronchioles. Blood from the 
bronchial arteries passes through capillary beds and 
then empties into either pulmonary or bronchial veins. 

The bronchi, supplying individual lung lobes, divide 
again to form segmental bronchL which supply bron- 
chopulmonary segments, (see Figure 5.2.]| TThe seg- 
mental bronchi divide into smaller and smaller bron- 
chi, finally forriiirig bronchioles, and then respiratory 
brorichiples. Respiratory bronchioles have rib carti- 
lage in their walls. 

The respiratory brbrichioles divide into alvedlaf 
ducts. These duels lead to the alveolar sacs, which 

.. ^v. 
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erivelbp the aivedli. Alvedii coiitaiii -thin epitheliai 
linings arid derise capillary rietwdrks arid are respdrisi- 
ble fdr dxygeri arid carbdri dioxide exchange betweeri 
* aivediar air arid pulmonary capillary blood. 

' in extremely simple terms, the lungs are two conical 
organs whose bases rest on the diaphragni, a conv« 
skeletal muscle; The lungs are enclosed by *a mem- 
brane called the visceral pleura, which lies against the 
parietal pleura, the membrane lining the thoracic 
cavity. The spaop between the two membranes, the 
pleural space, is a potential rather than ah actual 
space, because the visceral _and parietal layers are in 
contact. A thin layer, of fluid in the pleural space 
lubricates the pleura arid allo^ lungs to move 
freely in the thoracic cavity. But if air or fluid enters 



Alveoli 




Right tang 



Figure 2. Segmental BroncHI 

the pleural cavity, which sometimes occurs in chest 
trauma, the potential space becomes actual space. 

The lungs lie in a position superior to the diaphragm, 
within the cavity formed .Ijy the ribs, and are separat- 
ed by the mediastinum. The apex, or top, of each lung 
rises about 2.5 ceritiriieters (cm) above the riiedial < 
third of the clavicle. 

Breathirig occurs as a result of pressiire chariges iri the 
lUrigs, which result' frbrii respiratory muscle cbritfac- 
tibri arid relaxatibri. Quiet irispiratidn begins by con- 
tractidri of the diaphragm and the intercostal muscles. 
When the diaphragm contracts, it pulls its^ central 
tendon downward, increasing the vertical dimensions 
of the. thoracic cavity. The interco§tal muscles origi- 
nate on the lower border of each rib and insert on the 
upper border of the rib beneath it. When these mus- 
cles contract, they elevate the nbs and move them 
outward, thus increasing the horizontal dimensions of 
' the thoracic cavity. 

The combined coritractiori of the diaphragrri arid the 
intercostal, riiuscles increases thoracic voluriie arid de- 

■2 ' , 149. ' 



creases ihtrathbracic pressure. Air flows in because 
the pressurig in the a ir ways is le ss than atmds pheric 
pressure. Quiet expiration occurs when the inspiratory 
iiriiscles relax, decreasing thoracic volume arid in- 
creasirig iritrathdracic pressure. This situation will 
force air dut df the lurigs, faisirig the alveolar pressure 
higher thari the atmdspheric pressure; 

Wheri air exchange produced by contraction and re- 
laxation of the diaphragm and intercostal muscles is 
iriadequate, as in respiratory distress, accessory mus- 
cles aid inspiration and expiration. The abdominal 
wail muscles are used to aid expiration when there is 
increased resistance to airflow out of the lurigs. Cdri- 
traction of these muscles raises the diaphragm, thus 
decreasing thoracic volume and iricreasirig iritrathd- 
racic pressure. The muscles df the neck alsd aid irispi- 
ration when called dn. 

Measures of Respiratory Function 

It) the normal adult, the respiratory rate during quiet 
breatiiing is about 14 to 18 inspirations per riiinute. 
inspiration occupies about one-third df the tiriie df the 
respiratory cycle; expiration dccupies abdut twd- 
thirds. In infants, the riormal respiratdry rate is 40 to 
6G respirations per riiinute; iri childreri, about 24 per 
minute. Such factors as fever, arixiety^ arid irisufficierit 
oxygen increase the respiratdry rate. Depressarit drugs 
and sleep decrease the respiratory rate. 
The tdtal lung capacity is the vdlurile df gas cdri- 
tained in the lurigs at the erid df a rilaxirtlal irispiration. 
For an adult male, lurig capacity is abdut 6 liters (1). 
But, drily a small part df the total lung capacity is 
used duririg each respiratofy cycle. A normal^ tjdaj 
vdlurile — the vdlume of gas inhaled or exhaled during 
a sirigle respiratdry cycle — is about 500 milliliters 
(ml). Of this amount, about 150 ml remains in the air 
passageways, unavailable for gas exchange. This 
volume is called dead-space air. The remaining 350 
ml, which reaches the alveoli and exchanges oxygen 
and carbon dioxide with the capillary blddd, is called 
alveolar air. 

Minute volume, the amdunt df^as. moved in arid out 
oi' the respiratory tract per riiinute, Is^a useful irieasure 
of respiratory functibri. It is deteririiried by: 

• The vdlurile df each breath (iidal vdluriie). 

• The riuriiber df breaths per miriute (respiratory 
rate). 

Therefore: 

a ridririal miriute vdluirie = (ridrriial tidal vdlurile) X 
(ridrmal respiratdry rate) 

= (500 rill per breath) X (14 breaths per minute) 

= 7,000 ml (or 7 1) 

Minute volume increases if either tidal volume or 
respiratory rate increases and, conversely, decreases if 
either tidal volume or respiratory rate decreases. 



Exchange of Gases in the Lung 

~1^e-alvcoli suppjy^oxyg^ 
didxide (COa) from the pulmonary capillary bldbd. 
The blood coming from ihe tissues td the alvedli is 
low in O2 because the tissues consume D2 dunrig 
metabolism. Alveolar air, iri cdritrasti is higher in O2 
ancl contains little CO2. Essentially, the. alvedli allow 
the blood to trade it^ stale air for a fresh supply. The 
prdcess is shdwn iri Figure 5.3. 

The O2 and CO2 cdnterit m the alveoli arid capillaries 
are irieasurable iri terms of their partial pressures. Par- 
tial pressure represents the pressure that a gas wdUld 
exert were it the drily gas preserit iri a given space. 
The sum df the partial pressures df all gases present in 
a mixture yields the tdtal gas pressure. Therefore, the 
partial pressure df any individual gas in a mixture 
equals the fractional concentration of that gas multi- 
plied by the total pressure of the gas mixture^ Frac- 
tional concentration is the percentage divided by lOO. 
Total gas pressure at sea level equals atmdspheric 
pressure or 160 millimeters of mercury (iririi Hg). An 
alternate measure of gas pressure is the torr, which 
equals 1 mm Hg. The pressure exerted by 1 mm Hg 
or 1 torr equals the pressure exerted by a water 
column 1.36 cm high. 

Room air cdn tains approxiiriately 21 percent O2 arid 
very little CO2. Breathing rodrii air produces ari al- 
vedlar partial pressure of oxygen (PO2) df abdut 140 
tdrri,_arid ari alveolar partial jiressure df cafbdH diox- 
ide (PCO2) close to zerd. Veridus blddd cdmirig td the 
alvedli frdin the tissues has a PO2 df abdut 40 torr and 
a PCO2 pf^ ibdut 46 tdf f . / 
Gas diffuses ffdm areas of higher partial pressure to 
afeas df lower partial pressure. Therefore, 62 will 
• diffuse from the alveolar air into the pojmonary capil- 
laries. In contrast, CO2 will diffuse from the pulmon- 
ary capillaries into the alveolar spaces. 

The rate of gas diffusion across puliridnary iriein- 
branes depends on their solubility in water, which is 
the membranes' main coriiponent. CO2 is 21 tiiries 
more soluble in water than O2 is. For this reasdri, 
changes in pulriidnary membrarie thickriess l|ave less 
efTect on CO2 than dn P2 difTiisidri. 
Oxygen diffuses irito_the blddd plasriia arid cdmbiries 
with hemoglobin. When hemdgldbiri is sattifated 
. (cdmpletely cdmbiried with O2), each gfam (g) carries 
1.34 rill of O2. At a ridrmal hemdgldbiri level of 1? g/ 
100 ml, 20 ml 62 may be carried per milliliter of 
blddd. Wheri the hemoglobin level falls, the blood can 
carry less O2 per milliliter. 

Hemoglobin remains close to being^ fully saturated 
with oxygen at PO2 of 50 to IGK) mjw'Hg. The nonnal 
arterial PO2 ranges from 80 to 100 rnm Hg; therefore, 
arterial hemoglobiri is normally almost fully saturated 
with oxygen. 

At POa's beldw 50 tdrr, small PO2 decreases produce 
large decreases iri heiridgldbiri saturation. This aids 02 
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Figure 3. CD2/O2 Exchange in the Aveoli 



delivery to the tissues, which have low POa levels. 
^lOTOglobin saturation is adciitibhdlly decreased at__a 
given POa leA^el— by high._ PCPa and decreased pH. 
^Belbw nbrihal arterial pH is 7.35 to 7.45.) This also 
aids_Oa delivery to the tissues, which have increased 
PCOa levels and decreased pH. 

Carbon dioxide from the tissues is caffied in the blood 
in three fbfms: About 66 petcerit is transported as 
bicarbonate; about 33 percent combines with hemo- 
globin; aiid a small amountt dissolves in the plsEsma: 
After exchange with alveolar gases, the blood return- 
ing to the left heart (the arterial blood) normally has a 
POa of 80 to 100 torr and a PCOa of 35 to 40 torr; 

in summary, Oa is diffused \continuously from the 
aiveoii into the pulmonary capillary 'blood, and CO3 is 
diffused from the pulmbnary capillary blood into the 
alveoli. During inspiration, Oa that has been absbrbed 
from the alvebli is repiaced; durihg^ expiration^ COa 
that has accumulated in the alvebli is washed but. 
_ .. . .. i ' 

Regulation of Respiration . 

Although respiration can be controlled voluntarily 
(talking, sighing, holding of breatH, etc.), resijiratbry 
action is mainly involuntary. Respiratbry rate and 
depth are controlled by a respiratbry center located in 
the brainstem. 

The respiratbry center mediates the, Herihg-Breuer 
reflex, which regulates respiratbry rhythm. During 
ins^iratibh,_ the lungs stretch, stimulating the stretch 
receptors that are located within them'. The receptors 
send inhibitory messages thfoiigh the vagus nerves to 
the inspiratory area in the respiratory center. As the 
.iungs continue to stretch, more and more inhibitory 
messages are sent to the inspiratory center until, final- 
ly, the inspiratory center shuts down, allowing expira- 



tion. As expiration proceedSi fewer and fewer inhibi- 
tory impulses rea^ the medullar^ ihspiratbry center. 
TfieTiispiratpry Tceiiter, how rib Ibriger inhibited, sig- 
rials the irispii-atbry muscles tb cbritract agairi, begin* 
riirig inspifatibri. 

Respiration is' also carefully fegiilated to maintain 
POa, PCba, and pH within narrow limits. Central 
chemoreceptors are located in the medulla; peripheral 
chemqreceptors are located in the aortic arch and 
carotid bodies (located at the division of the common 
carotid arteries into the internal and external carotid 
arteriesS). These chemoreceptors are stimulated by in- 
creased POa, decreased PGO3, or decreased pH. 
Normal values for these are: arterial PCO3, 40 torr; 
arterial PO3, 80 to 100 torr; and arterial pH, 7.35 to 
7.45. 

The respiratory center responds to arterial PCOa 
levels above 40 mm tig by increasing the rate and 
depth of respiration; The medullary respiratory 
center, similarly, increases rate and depth of respira- 
tion in response to decrease arterial PO3. Arterial POa 
must fall below 60 mm Hg, hbwever, before respira- 
tion Is stimulated. Therefore, POa is less finely cbn- 
trblled than is PCOa. 

Nbnrially, fluctuatibns in PCO3 arid pH are the dbmi- 
riarit irifluerices bri respiration, arid the respiratbi^' 
drive_ariscs frorii the bbdy's atteriipt to regulate arteri- 
al PCO3. Sbriie individuals have chronic respiratory 
disease, hbwever, arid are unable tb eliminate CO3 
ribrmally. Their respiratory centers, therefore, become 
accbmmbdaled to high PCOa levels. What then, stim- 
ulates these individuals to breathe? Here, respiratory 
rate and depth respond to arterial Pb3 levels below 
60 torr; Patients whose dominant control of respira- 
tion comes from changes in PO3 are said to operate 
on hypoxic drive; 

Modified Forms of Resphatioh 

Cbiighing is ihe forceful exhalation of a large volume 
of air. During coughing, the abdominal muscles con- 
tract forcefully against a closed glottis, producing in- 
creased intrathoracic pressure; As the vocal cords 
open partially, a gust of air is propelled past them 
with great force, dislodging foreign particlesfrom the 
air passages and expelling them. Coughing, therefore, 
' serves a protective function. For this reason, the pa- 
tient whose cough reflex is suppressed by drugs, pain, • 
or trauma may aspirate foreign riiaterial. 

Sneezing is alsb a sudden, forceful exhalatibri;^ but in 
this case^ air is expelled frbrii the ribse rather thari the 
mouth. Srieezirig is usually caused by riasal irritatibri. 
Hicciipirig is a sudderi irispiratibri, caused by a spas- 
modic cbritractibri of the diaphragm cut short by clo- 
sure of the glottis. Hiccuping serves no useful purpose 
arid is usually harmless and self-limited, but may 
sometimes occur as a symptom of a serious illness. 

Sighing is a slow, deep inspiration followed by a 
prolonged, and sometimes, audible expiration. Sighing 




pefibdicaiiy hyperihflates the lungs, thus reexpanding 
atdectatic areas. . ' 

Factors Aitering Carbon Dioxide bevels 
In the Biood 

Arterial PCOs represents a balance between Cp2 pro- 
duced during^ metabolisih and CO2 eliminated through 
respiration. When the jwo volumes balance, arterial 
PCO2 is_ about j40 tdrr. This equilibrium can be seen in 
Figure 5.4. /; 

If CO2 prdductioh exceeds COi elimination, P€G2 
rises. This condition can occur through (0 incre^ed 
CO2 prdductidri (e g:, fever, muscular exertion, and 
shivering) or (2) decreased CO2 elimination (e;g., res- 
piration suppressed by drugs and airway obstruction). 

When CO2 elimination exceeds C02 production, the 
arterial Peb2 faHs: This occurs during hyperventila- 
tion. The amount of GO2 removed from the blood 
depends on the volume of air exchanged per minute 
(minute ventilation). The greater the minute volume. 
the greater the amount of CO2 eliminated from the 
blood. Hence, given a cdristaht rate df CO2 prddtic- 
tion: 

hyperventilatidn-* ] CO2 elimihatidh^ [ arterial 
PCO2 (hypdcarbia) 

hyppvehtilatiori^ t CO2 elimination-^ f Arterial 
PCO2 (hypercarbia) 



Factors Altering Oxygen Levels in the 
Blood 



in the normal alveolus/capillary unit,, blddd is fully 
oxygenated when it passes through the alvedlus. But 
in some cases, blood may hot become fuUy dxygehat- 
ed in its passage thrdugh the alvedli. Fdr example, 
fluid may dccupy the alveolar interstitial spaces arid 
alvedlar air spaces, p»'dducirig pulriidriary ederiia. This 
situatidri occurs iri left heart failure, drdwriirig, arid 
toxic irihalatidris. Excessive alveolar fluid increases 
the distance which O2 arid €02 must diffuse across 




Figure 4. 



Equillbrjum of Arterial PCO2 
PCb2 in Balance at 40 tbrr 



the alveolar air spacerand the pulmonary, capillaries. 
The O2 is Jess soluble in water than the CO2. There-' 
fore, it diffuses less easily across the increased dis- 
tahcci and hypdxemia results. 

Alvedli. may alsd collapse, prdducirig atelectasis (col- 
lapsed lung). External causes— a prieumd thorax frditi 
perforatidri of the chest wall, fdr example— can pfo- 
vdke this cdhditimi but sd can siich internal causes as 
secret idhs_ plugging the airways dr pddr coughing arid 
sighing. When this happeris, blddd flowing past non- 
furictiorial alvedli does ridt pick up O2, and the arterial 
blddd is riot fully dxygeriated. As a result, the PO2 
falls; This situation is called ^shunting" because part of 
the blood from the right heart never picks up O2 (as if it 
had been shunted past the lungs). 

One partial remedy to this problem is to give the 
atelectasis patient supplemental oxygen, thus supply- 
ing a higher 62 concentration to the alveoli still func- 
rioning. Intermittent positive-pressure ventilation 
(IPPV), using a demand valve, can_ be used td in- 
crease the patient's dxygeh supply; IPPV can be de- 
fined as mechanical assistance to veritilatidri by the 
intermittent applicatidh df pdsitive pressure td the pa- 
tient's airway either at a preset rate dr wheri triggered 
by the j>atierit's irispiiratdfy effort. Iri pulmdriary 
edema, IPPV creates a fdfce that helps drive fluid^ut 
df the alvedli, therefdre, iniproving gas exchange. The 
applicatidri df IPPV may, similarly, improve gas ex- 
charige in atelectasis by forcing open collapsed al- 
veoli. 



Unit 2. Patient Assessment 



Strictly speaking, acute respiratory insufficiency exists 
when the arteria^ P^^^ rises above 56 ^orr and the 
arterial Pb2 falls below 6G torr. Measurements of arte- 
rial blood gases, however, cannot be made in the 
field: Therefore, you must learn to assess the patient's 
respiratory status by ciiiiic. i observation. 

Hlston^^The Patienfs Symptoms 

Much can be^learned frdm a few well-chdseri ques- 
tions. In taking ^.histdry frdm a patient with fespifa- 
tdry problems, ydu^need to explore the patierit's chief 
coRiplaint in greater ae^th._ Iri rildst cases, this com- 
plaint will be dyspriea (di^culty iri bf eathirig). But 
sdme patients riiay have seridUs^ respiratory problems 
withdut dyspriea, especially if iheir respiration has 
beeri depressed by drugs or traumaxTherefqre, you 
rilust be alert fdr respiratory problenis^xeven it the 
patierit does n( complain of shortness of breath. As- 
suming that the chief complaint, however, is dyspnea, 
obtain answers to these questions: 

• How long has the dyspnea been present? Is the 
problem longstanding, as in the patierit with 
chrome obstructive pulmonary, disease, or df 
recent onset, as in prieiiriidthdrax? 
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• Was the onset gradual 6i abrupt? The dyspnea 
associated with asthma or congestive heart failure 
may develop gradually, over several hours, while 
that associated with pulmonary, embolism or 
pneumothorax may come on with striking sud- 
denness. 

• Is the dyspnea made better or worse by any 
position? Dyspnea that is more acute when the 
patient is lying down (dfthdpnea) is often related 
to congestive heart failure, because the horizontal 
position fosters the pooling of blood in the longs. 
But most patients with dyspnea from respiratory 
problems feel more comfortable in a sitting posi- 
tion. 

• Has the patient been coughing? If so, is the 
cough productive? What does the sputum look 
like? Patients with chronic obstructive pulmonary 
disease often have a chronic cough associated 
with thick white sputum. When such patients de- 
coiripensate, their sputum changes; in volume arid 
character and may become purulent (yellow- 
green and thick), purulent sputurii is also associ- 
ated with pneumonia. The palierit with pulmo- 
nary edema often produces foariiy, blddd-tiriged 
sputum. Coughing up frank blood may be associ- 
ated with heart disease, tiiberciildsis, arid trauma 
to the respiratory tract. 

• Is there associated pairi? If so, what >s jts nature? 
Abrupt dyspriea dccurring with sadden, sharp 
pairi riiay iridicate a spontaneous pneumothorax 
or pulmonary embolism. Dyspnea occurring with 
heavy, squeezing sabsterna[ chest pain suggests 
heart failure caused by myocardial infarction. 

• Has the patient suffered any medical problems in 
the past? The patient in congestive heart failure 
may have a long history of cardiac prdbleriis or 
hypertensive disease. For exariiple, the asthrilatic 
often will have had previous attacks. The patient 
with chronic obstructive j5ulri1driary disease will 
often give a history of chrdriic cough arid heavy 
sriidkihg. 

• What riiedicatipris does the patient take regularly? 
'*Breathirig pills" and inhalants suggest obstruc- 
tive airway disease; digitalis indicates that the 
patierit is being treated for an underlying cardiac 
problem. The patient taking "blood thinners" (an- 
ticoagulants, like Coumadin) may have had a pre- 
vious episode of pulmonary embolism. 

From the answers to these questions, you can form a 
general idea of what is happening to the patierit. The 
physical examination will allow you to check hypdth- 
eses and gain further information. 

Physical Examination: The Patient's 
Sighs 

A large amount of valuable information concerning 
the patient's condition can be gathered through bbser- 



vatidris riiade during history taking. When taking a 
hiCtdi-y from a patient ^yith a respiratory problem, you 
must answer these questions: 

• Is the patient anxious, uncbmfortablei or in dis- 
tress? 

• Does dyspnea make it difficult for the patierit to 
speak? Does the patient need to stop to catch his 
or her breath when arisweririg qliestidris? 

• Does questioning easily distract the patierit from 
symptoms? 

• Are answers to your qiiestidris coherent and ap- 
prbpriatCj or does the patierit ariswer in a con- 
fused arid disdrierited fashion? 

• What pdstural position does the patient naturally 
assiiriie? 

Iri riiakirig such observations^you are performing the . 
first step of the physical examination—the assessment 
df the patient's general appearance and mental status. 
Thus, you can note, for example, that the patient in 
severe respiratory distress Is frightened and intensely 
uncomfortable, is usually sitting upright^ js gasping or 
laboring to breathe, and is confused of disdrierited— if 
blood gas abnormalities are severe. 
After completing Jhe pririiary survey, take the pa- 
tient's vital signs. Respirations should be carefully ob- 
served. Are the patient's respiratidris abridrmally rapid 
(tachypnea) or unusually deep (hypefpnea)? Is there 
an abnbrriial respiratdry pctterri, such as Cheyne- 
Stokes respiratidris (rhythmic waxing and waning of 
the depth df the respirations with periods of apnea) 
suggestirig a ceritral nervous system (CNS) disorder? 
The secdridary survey of the respiratory system 
shduld begin with inspection. Look for the signs of 
respiratory distress, including: 

HcsbI flaring: The nostrils will open wide on 

inspiration. 

• Tracheal tugging: The Adarii's apple will be 
pulled upward on inspiration. 

• Retraction of the intercostal rtiuscles: The patient 
will retract these riiuscles dri irispiratidri. 

• Use df the diaphragm and neck muscles: The 
patierit will use the neck and diaphragm muscles 
excltisively on expiration. 

• Cyanosis: If present, cyanosis (a bluish discolor- 
ation of the skin and mucous membranes) indi- 
cates relative hypoxia. Cyanosis is an unreliable 
sign, however, since severe hypoxia riiay be pres- 
ent without cyanosis being present. 

Next, observe the chest wall. Has its ariteridf -posteri- 
or diameter increased (barrel chest), suggestirig chron- 
ic obstructive pulriibriary disease? Does the chest 
move symmetrically duririg respiratidri? During exps^ 
ration, does any area bulge (flail)?- Is the trachea m 
the midline, br does it deviate toward one side? in the 
trauma patierit, is the chest wall deformed br 
discolored? 




After observing the patient, auscultate the patient's 
chest: Listen first to jhe patient's breathing with the 
unaided ear; many abnormal respiratory sounds can 
be heard clearly without a stethoscope. Firmly apply 
thk stethoscope to the patient's chest and listen^ both 
anteriorly and posteriorly, to at least one respiratory 
cycle at each apex and each base. 

Certain abnormal sounds detectable oh auscultatiph of 
the lungs characterize difTerent respiratory problems: 

• Shoring is a familiar sound, occurring when the 

upper airway is partially dbstructed by the base 

of the tdhgiie. Snoring, arid the obstruction it 

sigrials, can be corrected by the head tilt or triple 

airway rilarieuver. In both the base of the tongue 

is lifted from the back of the pharynx. 

* - - - - - - _ _ 

• Stridor is a harsh, high-pitched sound heard on 

inspiration that is characteristic of ^^E^^JiPP^r- 
airway obstruction^ as in laryngeal edema. JThe 
"seal bark" of the child with croup is an example 
of stridor. 

• Wheezing is a whistling sound heard diffusely in 
asthma and in some cases of pulmonary embolism 
and congestive heart failure. It is due to the har- 
rowing of the airways by constriction (brdhchd- 
spasm), edema, or foreign materials. Wheezes alsd 
can be heard when there is a foreign bddy db- 
structing the trachea or brdhchus— for exariiple, 
in the child who aspirates a peanut. Wheezirig 
due to foreign bodies may be Idealized to the 
dbstructed area. Therefore, listeri carefully over 
all lung fields. 

• Rhonchi are rattling noises in the throat or bron- 
chi, often due to partial obstruction of the larger 
airways by mucus. 

• Rales are fine, moist sounds, sometimes crackling 
or bubbling in quality, assdciated with fluid iri the 
smaller airways (pulmdnary edema, prieumdriia). 
In cases df cdngestive heart failure, it is impor- 
tant to auscultate the bases df the lurigs pdstefidf- 
ly because the rales df pU^mdriary edema usually 
are heard there first. 

Deterriiirie whether breath sounds are equal on both 
sides df the chest. Dimiriisbf^d -^r absent breath sounds 
dri drie side mean that the lung on that sjde is not 
being adequately ventilated because of obstruction, 
collapse, or other causes. 

Palpation of the chest folidws auscultation. Feel ifie 
chest wall of the trauma victim for tenderness and 
instability over the ribs. Also palpate for subcutaneous 
emphysema or asr in the subcutaneous tissues, which 
can be felt as a crackling sensation under the finger- 
tips. If air in vades the chest wall frdm the neck dr the 
lungs, trauma to, the chest can produce subcutariedus 
emphysema. Symmetry df breathing can be assessed 
by placing the thumbs dri the xiphdid arid spreadirig 
the hands dver the ariteridr chest wall. If breathing is 
ndima*, riidve the harids symmetrically as the patient 
breathes. Paipatibri may alsd give clues to ifnderlying 



lung disease: When a patient speaks, vibrations (vocal 
tremitus) may be felt on the chest wall. Normally^ 
these vibrations are felt equally on both sides df the 
chest, but if air is not moving properly on one side df 
the chest — as in the case df an dbstructed brdhchus dr 
pneumdthdrax — the vibratidhs will be absent dr di- 
minished dh that side. 

Percussion is the striking df a body surface td elicit a 
sound by which the derisity df the urideriyirig tissue 
cari be deterriiiried. Percussion df the chest wall often 
gives clues td urideHyirig pathdldgy. This prdcess is 
accomplished by placing the tip df the third finger of 
drie harid flat agairist the chest and striking it with the 
tip df the third finger of the other hand. In the 
ndrmai individual, I^rciassion of the chest produces a 
resonant sound, equal on both sides of the chest In 
emphysema, when there is an increased volume of air 
trapped in the chest, the percussion note is diffusely 
hyperresonant. in pneumothorax, hyper resonance is 
heard over the side of the collapsed lung because 
there is no lung tissue to damp the sound.^ Cdnsdlida- 
tion of the lung (as in pneumonia) or fluid i^ the 
pleural space (hemdthdrax, hydrothdrax), by contrast, 
will produce a dull percussion note, since there is less 
air in the affected side df the chest. \ 

Tne patient with respiratory ^rdbleriis is riot iriiriturie 
td abridrriialities elsewhere. Therefore, cdriiplete \the 
secdridary head-td-tde survey. \ 

Putting It Ail Together ^ 

By the tiriie the histdry and physical examiriatidri are 
cdriipleted^ a great deal df iriforriiatidri will have been 
dbtairied. But, this i^torriiatidri will be useful drily if 
ydu uriderstarid its reULtidrishilv^td^ridus diseases arid 
can fprrifi wdrkirij h^lJtheses^bout what is wrdrig 
with the patierit. Each bit df irifdrmatidri derived frdm 
the histdry arid physical exam must be ujsed to support 
of td rule dut the hypdtheses. 

For example, a patient has been in an automobile 
accident and thrown forward against the steering 
wheel. From the mechanism of injury, you suspect 
that the patient has suffered chest trauma. Your suspi- 
cion is supported when the patient relates chest pain 
and difficulty in breathing. These possibilities should 
be immediately apparent: 

• The patient may have a siriiple prieuriidthorax. If 
so, breath sdurids will be abserit dri the injured 
side; and that side will be hyperresdriarit dri per- 
cussion. 

• The patierit riiay have a terisidn prieiiriidthdfax. 
Breath sdurids will be absent dn the injured side, 
arid that side will be hyperresdriarit td percussidn. 
Tracheal deviation, distended neck veins, and 
cyaridsis will cdnfirm this possibility. 

• The patient may have blood in either pleural 
cavity (hemothorax). Breath sounds will be di- 
minished or absent over the injury, and that side 
will be dull to percussion. 

^7 



During the examihatiprii you observe that breath 
sounds are hprihal on the right side, but absent oh the 
left. Thus, the possibility of a sjmple prieumbthdrax 
oil the right sifde is ruled out. The left chest during 
percussion emits dull sounds, compared with the 
right. This seems to rlile oiit terisibri prieumbthbrax bri 
the left. Your hunch is that the patient has blood or 
fluiJ in the left pleural space. 

Patient assessment is basically detective work. As you 
take the history and perform the physical examina- 
tion, you formulate hunches, look for clues, revise the 
hunches, and look for more clues. If you ask the right 
question*-*; the answers you receive will prove helpful. 

Unit 3. Pathophysiology and 
Management of Respiratory Problems 

To perform a systematic evaluation of the patient 
with resp^iratbry prbblems, ah uhderstahdihg bf the 
respiratory system is necessary. The respiratbry 
systerri cbmi5i ises: 

• Central nervous system. The CNS contaitis the 
respiratbry center, which cdntrdls respiration. 

• Spinal cord, nerves, and tnascles. The spinal 
cord and nerves transmit messages from the r'^spi- 
ratory center in the brain to the respiratory 
muscles. 

• Airways. The pharynx, larynx, and bronchi 
transmit air to the iungs. 

• Alveoli. The alveoli form the functional units bf 
the lungs, where gas exchange occurs. 

• Pulmonary circulation. The pulmonary vessels 
carry blood to the alveoli to pick up U2 and tb 
eliminate CO2. 

Damage or dysfurictiori in any brie of these cbriip)b- 
rierits cari result in aciite respiratbry failure. 

Central Nervous System Dysfunction 

Depression of the CMS, including depression of the 
respiratory center within, occurs in different ways. 
Head irauma can injure vita! structures in the brain. 
Cerebrovascular accident or stroke can deprive parts 
of the brain of their blood supplies. Many drugs, 
particularly narcotics and barbiturates, also depress 
CNS activity. 

Heroin overdose is a useful example of this type bf 
respiratory depression. Such narcotics as heroin act as 
depressants on the respiratory ceriter of_ the brain * 
stem, producing respiratory irisufTiciericy. Death frbrri 
narcotic overdose almost irivariably results from respi- 
ratory arrest. 

These driig.s make the respiratory ceriter less respdri- 
sive to iricreases iri- PCCia arid depress the areas that 
control respiratbry rhythr Within minutes after a 
u.^er takes ari iritraveridUs ddse df heroin greater than 
the usual dose, the minute voluitie of respiration de- 
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creases (boih tidal vblume_arid respiratbry rate fall). 
Ari iricrease iri arterial PCO2 accbrilpariies f.his de- 
crease iri riiiriiite vbluriie. A r 'his stage, the patient's 
respiratory ceriter nlay still .iisitive td the rise In 
PCO2, arid a transient iricrease iri tidal volume and 
respiratdry rate may dccur. With progressive depres- 
sidri df the respiratory center, however, the brain 
sends fewer and fewer sijgnals to the respiratory mus- 
cles, and the minute volume again falls, with an asso- 
ciated rise in PCOn 

Depending on the amount of the drug taken, the 
patient is at first likely to be stuporous or deeply 
comatose. The respiratory rate will be very slow (per- 
haps only 2 to 4 respirations per minute), and there 
may be extended periods of apnea (absence of respira- 
tions). Like any comatose patient, the patient iri a. 
heroin overdose coma is likely to have either a par- 
tially or completely obstructed airway. Blbbd pres- 
sure is often low, arid the skiri is cold arid clariirriy. 

Specific treatriierit of herbiri bverdbst is discussed iri 
detail iri Mbdule X. Yet, *here are basic pririciples df 
riiariageriierit that apply tb ariy patient with respira- 
tbry irisufficiericy secbridary tb CNS depression. For 
patierits iri this cdriditidri: 

• Establish an airway. 

• Determine whether the pati^nj js breajhing^ If the / 
patient is not breathing, or if respirations are very / 
slow and shallow, assist ventilations with a bag- / 
valve mask. / 

• Administer oxygen. j 

• Establish an intravenous (IV) line. j 

• Secure the airway with ari endotracheal tube. 
This is particularly impbrtarit if the patierit is 
deeply comatose arid has Ibst the prbtective re- 
flexes that ribrmally guard agairist aspiratibri 
(cough, gag, etc.). 

Further treatriierit will vary, deperidirig bri the underr 
lyirig prbblerii, but the foreme..t!dried are mdst impdr- 
tarit life-suppdrt measures iri all respiratdry depression 
cases related td CNS dysfunctidn. 

Dysfunetjbn of Spinal 8brd, Nerves, or 
Respiratory Muscles 

Trauma or disease of the respiratbry muscles br the , 
nerves that supjpjly therii pari result iri acute respira- 
tory irisufficiericy. Irijury high iri the spirial cbrd cari 
result ribt brily iri qiiadripTegia but alsb iri the paralysis 
bf the rriuscies bf respiratibri. Such illnesses as pdlid 
cari daniage the nerves that supply the respiratdry 
muscles, arid such chrdnic conditid.is as myasthenia 
gravis (muscular fatigue and exhaustion) often cause 
weakening of the respiratory mu^les themselves. In 
all of these cases, the result is the inalDility of the 
respiratory muscles to contract normally in response 
to the respiratory drive. Therefore, the tidal volume is 
shallow, and the minute volume is decreased corre- 



spondingiy: Patients with such conditions often need 
, ventilatory support. ' 

When treating these types of patients, you must first 
establish an airway: When treating the patient with a 
cervical spine injury, for example, you must establish 
an airway without extending the patient's heck unduly 
and worsening the injury. IF respiration is shallow, 
assisted ventilation with a bag-valve mask or demand 
valve is called for. 

Airway Problems 

The management of upper and lower airway Jbstruc- 
tibh is discussed in this section. Emphasis will be 
given to the tdhgiie and foreign bodies blocking the 
airway, airway trauma arid edema, emphysema, bron- 
chitis, arid asthma. 

Upper airway obstruction. 

The most common sourc^e of upper airway obstruc- 
tion is the tongue, which tends to fall back against the 
posterior wall of the pharynx, particularly in the co- 
matose or stuporous patient. The patient whose 
airway is obstructed by the tongue will have snprihg 
respirations. This type of obstruction can be_ relieved 
by the backward tilt of the head, the chin lift, or the 
triple airway maneuver — tactics that elqyate the base 
of the tongue away from the back of the throat. An 
oropharyngeal or riasbpharyrigeal airway tube can be 
used oh the cdmatdse patient. Cdriscidiis patierits 
seldom tolerate these devices and selddrii rieed them. 

Fdreigh bddies cari alsd be the cause of Upper airway 
dbstriictidri. Accdrdirig td the National Safety Coun- 
cil, an estiniated 2,500 people die annually while 
eatirig, and an unknown proportion of these choke on 
fddd stuck in their throats. The typical victim of the 
so-called cafe coronary is middle-aged or elderly and 
often wears dentures. The victim usually has had a 
few alcoholic drinks. (Alcohol tends to depress the 
protective reflexes and affect judgment about the ap- 
propriate-sized pieces of food. One piece of meat ex- 
tracted from the throat of a choking victim at autopsy 
was over 8 inches Ibhg.) Wheh a piece of solid food, 
often a chunk of meat, lodges in |he airway, the 
victim becomes completely aphdriic^tiriable td talk, 
breathe, grdah, cough, dr cry dut. The patierit rilay 
try to get up frdhi the table dr riiay pitch fdrward, all 
in cdriiplete silerice. 

The iridst effective treatmerit fdf the patient with food 
Iddged iri the upper airway is to use a laryngoscope 
td view the larynx while removing the obstruction 
with a Magill forceps, Keliy clamp, firiger, or strong 
suctidri. 

If a chdkirig victim is cdriscious: 

• Prevent the patierit from runmng ^way from 
help. (Choking patients who panic may stagger 
about:) 

• Encourage the patient to cough. 



The appendix at the back of this module provides ; 
^detailed instra(5tions for hahdlihg the chdkihg patieht 
/ who is sitting or stahdihg. 

If you encbuhter a chpkihg patieht who may have 
aspirated a foreigh body, take the fdlldwirig steps: 

• Try to yehtilate the patient. If unsuccessful, rgll 
the victim prdhe arid deliver fdur sharp bldws 
between the shdiilder blades. 

• If still urisuccessful, try veritiiatidn again. 

• Roil the victim back to the supine position , and 
forcefully press both hands, one on top of the 
other, into the upper abdomen about four times. 

• Manually clear airway. / 

• Try ventilation. 

• Repeat procedure if hecessary. 

No matter what techhique ydu use td relieve airway 
dbstructidh, remember that tiriie is esseritial. Death 
from asphyxia takes about 5 riliriutes. Dd riot waste 
valuable tiriie huritirig for equiprilerit df decidirig what 
to dd. Begiri treatriierit immediately; ari assistant can 
ruri back td the erilergericy vehicle to get necessary 
equiprilerit. 

If the patient is already in the late stages of asphyxia- 
tion, muscular rigidity may have set in and the jaws 
may be clenched. In such cases and when the other 
maneuvers described have failed and equipment for 
direct laryngoscopy is unavailalie, cricothyroidotoiny 
may be performed as a last resort. This , technique, 
involving puncture of the cricothyroid membrahe, is 
described in detail in Unit 4. 

When dealihg .with a chdkirig irifarit or sriiall child: 
use the tiriie-hdridred techriique df hdldirig the victim 
upside ddwri while sharply slappirig the back. Ab- 
ddriiihal cdrilpressidri cari seriously injure the liver 
arid dthei* abddrilirial organs of infants and small chii- 
dreri arid should only be used as a last resort. 

A child's upper, airway can also become obstructed by 
swelling of its tissues. For example, with the child- 
hood disease croup, comes edema of the loose tissues 
immediately beneath ffche vocal cdrds. This often 
causes airway obstruction. Epiglottitis in childreh*" 
leads to marked swelling of the epiglottis and paih dh 
swallowing and may cause complete airway obstruc- 
tion. 

_ _ . _ _ . . . _ — 

Iri adults, laryngeal edema can occur from bu^ms of 
the airway and from allergic reactions. An example of 
this kind of problem is angioneurotic edema, a rejac- 
tion that occurs ifi sensitive individuals upon exposure 
to foods or other substances to which they are aner- 
gic. The patient with an allergy to a specific food wjll 
usually report an itching sensation iri the palate fol- 
lowed by the sensation of a lurhp in the throat . 
Hoarseness develops, progressihg rapidly to cdugh 
and inspiratory stridor. Urticaria (hives) riiay also be 
present. As respiratory distress becdriies riidre rilarked, 
retraction df the ihtercdstal ahd heck riiuscles be 
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comes evident on inspiration as well. Emergency 
management is ^imed at reversing the swelling and 
improving oxygenatioii : 

• Establish an airway. 

• Administer oxygen. 

• Give epinephrine 0.2 to 0.5 ml subcti- 
tariepusly (SC). The dose may be repeated in 10 
to 20 minutes as necessary. 

• Give diphehhydramirie (Beriedryl), 25 mg intra- 
muscularly (IM). 

• Start an IV line. 

Patients with severe airway obstruction who do hot 
respond promptly to epihephrihe and ant i histamines 
may require ah emergehcy airway. Direct laryngds- 
cbpy is the easiest, safest, ahd best way to establish an 
airway. If the cords are blocked and the object 
cannot be removed or the cord spasm broken with 
Magill forceps, cricothyroidotomy s?hould be per- 
formed. 

Upper airway obstruction can also be caused, second- 
ary to trauma of the face and neck. Facial trauma can 
cause airway obstruction from collapse of th? mandi- 
ble, hemorrhage, tongue injury, aspiration of tissue, 
aspiration of teeth or dentures, or accompanying 
coma. The strategy for management will depend on 
the location of the trauma and extent of related inju- 
ries. The patient's whole body should be rolled later- 
ally uhiie axial traction on the head is maihtaihed so 
that blood will drain out of the patient's mouth rather 
than dowh into the airway. Suctidhihg can'^'femdve 
blood ahd small particles from the upper airway. If 
the trauma primarily ihvdlves the, mandible, a hasd- 
• pharyhgeal airway may be iiseful. Tratima to the heck 
can cause laryngeal fracture of cohtusioh and may 
feqiiife iirgeht cficdthyfdiddtomy. 

In suitimary, the upper airway can be obstructed by 
the tongue or foreign bodies, by swelling of structures 
within the airway, or by trauma to the airway, in all 
cases, an obstructed airway is a dire emergency. For 
this reason, evaluation of the airway is the first step in 
the primary survey of all patients. 

Obstructive airway diseases. 



In obstructive airway diseases there is ditTuse obstruc- 
tion to airflow within the lungs^ The niost common j)f 
these diseases are emphysema, chronic bronchitis, and 
asthma. The incidence of these diseases is very high in 
the United States: Between 10 and 20 percent of the 
aduit pop^ation suffers from them. These conditions 
are often classified together as chronic obstructive 
pulmonary disease. (COPD) or chrdhic dbstructive 
lung disease (COLD). 

Emphysema and chronic bronchitis. 

These illnesses are much more common in men than 
in women, and they strike city dwellers more ofteh 
than rural ihhabitarits. The most important cdhtribut- 



ing factor to COFt> is cigarette smoking; urbah air ^ 
pollution also plays a role, biit is less sighificaht. 

Emphysema is a pulmonary cdhditidh ih which the air 
space beybhd the termiha] bronchidles are increased 
ih size, bepause of . the destructidh df the alvedlaf 
walls. Alvedlar wall breakddwh has several effects. 
First, it ihcreases the ratid df air td lung tissue in the 
luhg. Secdhcj, it weakens the walls of the small bfon- 
chidles. Third, it decreases the alveolar membrane 
area, thus decreasing the area available for gas ex- 
change. Fourth, it decreases the number of pulmjinary 
capillaries in the lung, thereby increasing resistance to 
fiuimonary blood flow. 

Because alvedlar walls are destrdyed, the lungs hold 
more air. Therefdre, respiratdfy voluines increase, in 
particular the residiial volume — thS'amount of air re-: 
maihing ih the lungs at the ehd of a maximal respira- 
t.idh. Ih cdhtrast, the vital capacity — the amount of jiir 
exhaled in a maximal expiration following a maximal 
inspiration— remains fairly normal until emphysema is 
far advanced. 

When, within the lung, the ratio of air to tissue is 
increased characteristic physiqal signs become evi- 
dent. Because air is a podrer carrier of sound than is 
tissue, breath sounds decrease in emphysema. And 
because an overinflated lung is located between the 
chest wall and the heart, it is harder td hear heart 
sounds_ahd to feel the impulse at the heart apex. Ah 
dverihflated luhg is also hyperresdhaht td percussidh. 

Destruction of the alveolar waUs also weakens the 
walls of the small bronchioles, thtts lengthening expi- 
ration. 



Decreased alveolar membrane area im pair's gas diffu- 
sion across pulmonary membranes. However, good 
resting gas exchange is maintained by increased^ respi- 
ratory effort until emphysema is far advanced. During 
emphysema's beginning stageSj_arterial O? saturatidh is 
only slightly decreased and pH remaihs fairly hdrrhal. 

Ih further advanced emphysema, arteria[ PO2 de- 
creases. This decrease may lead to increased red 
blood cell production, which wi^l raise hemoglobin 
levels, and increase the amount of oxygen that can be 
transported at a given P02 level. Garbon dioxide re- 
tention also is symptomatic of advanced emphysema. 

in the iate' stage of the disease, there is increased 
resistance to blood flow through the pulmonary ves- 
sels. This situation occurs because _ pulmdhary blddd 
vessels are destroyed along with the alvedlar walls. 
Increased resistance to pulmdhary blddd fldw leads td 
right heart failure, with liver ehlargemeht, heck veih 

distention, and ankle edema. ■ 

■ _ _ - ^\ - -_ _" 

Pulmonary emphysema leads to three potentially fatal 

cbmplicatiohs: right heart failure,^ acute lespiratdry 

infection that causes hypoxia, ahd hypercSrbia, ahd 

cardiac arrhythmias resultihg from hypdxialdr hyper- 

capnfca. Often, the patieht with emphysem'^ is thin, 

. having recently lost weight, and complains of increas- 
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ing shortness of breath on exertion ana of progressive 
iimitatidn of physical activity: Usaaii>% coaghing is 
not prominent and; when it occars, produces only 
smaii amounts of whitish-gray, mucuslike sputum. Pa- 
tients with emphysema maintain fairly normal arterial 
blood gases and, therefore, are not usually cyanotic. 

Physical examination of the emphysema patient will 
reveal a chest that is hyperresdnant to percussion 
because of air trapped in the lungs. The patient with 
far-advanced emphysema has decreased chest excur- 
sion, hypertrdphied accessory respiratory muscles, 
arid breathes with pursed lips. Clubbed fingers rre 
another sign of advanced emphysema. 

Chronic bronchitis, a clinical diagnosis, is a pulmo' 
riary cbriditibri where for most days of at least 3 
months cf 2 consecutive years mucopurulent sputum 
is produced. Mucopurulent sputuni is composed of 
mucus and pus. In chronic bronchitis, increased num- 
bers of mucus-secreting ceiis in the respiratory epithe- 
lium produce the characteristically large amount of 
sputum. 

Diffusion across pulihdriary membranes remains 
normal since chronic brdncliitis ddes ndt seridusly 
affect the alvedli. But the alveolar hypoveritilatidri 
that accdmpariies chrdriic bxpnchitis adversely affects 
respiratdry gas excharij^e. This leads to arterial hy- 
poxia and carbon dibxide retehtibh. Arterial hypbxia 
pari cause increased red blbbd cell production, which 
in turn can increase the 02-cafrying capacity of the 
blbbd. Patients with chronic brdnch-tis lend to adjust 
tb increased PCO2 levels. Their respiration is regulat- 
ed by decreases in PO2. The increased P^b2 levels 
found in chronic bronchitis, however, constrict the 
pulmonary circulation. This situation increases the 
work of the right ventricle and leads to right heart 
failure. 

Brain fiinctibn can also be altered by increased PCd2 
levels — leading to irritability, decreased intellectual 
abilities, headaches, and personality changes^ ^VP^^" 
capnea above 60 torr causes dilation of cerebral blood 
vessels and increases cerebral blood flow. Cerebrospi- 
nal fluid pressure may also increase leading to stupor 
and coma. !n chronic bronchitis,' acute and chrdriic 
infections produce scarring in the lurigs. Vital capac- 
ity is decreased, and residual vdluriie is ndrihal dr 
decreased. Thus patients with chrdriic brbrichitis have 
normal or decreased tdtal lurig capacity. 

Alriidst irivariably, patients with chronic brbnchitis 
have been heavy cigarette smbkers and. In their for- 
ties, usually begin suffering from severe fespiratory 
problems. Before this, they will have had, generally, 
many respiratory tract infections. Even between acute 
infections, chronic bronchitis patients normaUy pro- 
duce at least 10 ml of green or yellow sputum daily. 
Like patients with emphysema, patients with chronic 
bronchitis have prolonged expiration, but they also 
have inspiratory airway obstruction. Coarse rales, 
rhpnchi, and wheezes may be heard through both 
lung fields. 




Because the overinflated lungs are _not_ located be- 
tween the heart and the chest NvaH^ heart sounds are 
heard more easily in chronic bronchitis than in em- 
physema: And right ventricular enlargement resulting 
from right heart failure is often detectable on physical 
examination. If so, an impulse representing right ven- 
tricular contraction can be felt between the sterriiirii 
and the heart apex in the third, fourth, dr fifth iriter- 
cdstal space. Other physical signs df right heart fail- 
ure are distended neck veiris, erilarged liver, arid, arikle 
ederiia. Pure pulmdriary emphysema arid chrbriic 
brbrichitis represerit two extreriies of a single spec- 
trum. Bbth cbriditibns cari dccur in the same patient, 
prbdiicihg sigils arid symptoms intermediate between 
the two extremes. 

Pate nts with COPD are vulnerable td episodes of 
acu^e decoriipensation accompanied by respiratdry 
failure. These episodes are often triggered by a respi- 
ratdry infectidri. The patient riiay ndt ice that sputum 
becomes mdre purulent arid increases in vbluriie. The 
patient's shdrtriess df breath iricreases, bftcri eribugh 
sd that ii disturbs sleep. Iricreasirig hypbxia leads tb 
cyaribsis, corifusibri, agitatibri, arid sometimes muscu- 
lar twitchirijg. Right he^rt failure can alsb occur, ac- 
cbmpariied by peripheral edema and Jugular vein dis- 
tehtibh. 

Management df COPE) patients in acute respiratory 
failure is aimed at relieving hyPl*^^'^'_ them 
breathe because of hypoxic drive. Therefore, O2 ad- 
ministration may take away their stimulus to breathe 
and result in apnea. Supplemental O2 should not be 
withheld from these patients, however, as they may 
die without It. Knowing that O2 administration riiay 
depress the patient's respiratidri, be prepared td assist 
the patient's ventilations if necessary. The gerieral 
principles of riianageriierit df COPD patient in respira- 
tdry failure are preserited belbw: 

• Establish an airway. 

• Place the patient in a sitting or semisitting posi- 
tion. 

• Admiriister O2. Monitor the patient's respiratory 
rate arid depth arid assist ventilations should res- 
pirations becbme depressed. 

• Establis_h an IV lirie with 50-percent dextrbse in 
water (D5W) to keep ari bperi rate. 

• Administer amiridphyllirie if ordered by physician 
by addirig^_250 riig df ariiiribphylline tb a 250-ml 
bag df D5W, at a rate bf 100 ml per hdUf. This 
rate is gerierally safe. 

• Do riot give sedatives or tranquilizers. If the pa- 
tierit is agitated dr corifUsed, hypoxemia arid hy- 
percarbia are prbbably the reasbri. Sedative drugs 
only depress respiratibns further, worsening hy- 
poxia arid hypercarbia. 

• Encdurage the patierit tb cbUgh Up any secre- 
tibris. ' 

11 



Bronchi asthma^ 

Brohcl^ial asthma is characterised by ah increased re- 
activity to some stimuli of the trachea, bfdnchi, and 
brpnchibles, with widespread, reversibie narrowing of 
the airways (brdrichbspasm). The disease afflicts ap- 
proximately 6 million Americans — 4,000 to 5,000 die 
^frdm asthma each year. Asthma begins before age .10 
in about 50 percent of the cases, and before^age 30 in 
another 33 percent. Often, more J^han one member of 
a family has the disease. Asthma characteristical|y 
produces acute attacks of varying duration. Between 
attacks, the patient may be relatively symptom free. 
The acute astlpia attack reflects airway bbstructidn 
due to bronch'bspasm, swelling of the mucous mem- 
branes in the bronchial "walls, and_ plugging df the 
bronchi by thick mucus secretions. The attack may be 
brought on by ah_ allergic reactidi? td inhaled irritants, 
by respiratory irifectidri, dr .by emdtidrial stress. Nar- 
rowing of airways and increased amounts of tenacious 
sputum interfere with airflow, especiaMy on expira- 
tion. Airway cdhstrictidh and increased amounts of 
sputum result in progressive hyperinflation of the 
chest, and the patient experiences increas*^d difficulty 
moving air in and out. 

In the typical ?:rute attack, the patient is found sitting 
up, often ler iMng ?OT-ward, and fighting to breathe. 
The patient may be coughing spasmodically and uri- 
productively. tJse of accessory muscles bf_ respiration 
is prominent, and the chest is relatively fixed in the 
Inspiratory position. Wheezing is usually audible even 
without a stethoscope, but may be absent if the attack 
is very severe, and there is very little mdvernerit df- 
air. The chest is hyperrcsdnaht td percUssidri because 
ajr is trapped in the lungs. 

Management of the acute asthmatic attack is aimed at 
relieving brdhchdspasm arid improving ventilation. 
Before adriiiriisteririg any medication to the asthmatic, 
hdwevef, firid out what the patient has already taken^ 
(Fdf eAamplc, the physician may hesitate to order 
epinephrine for an asthmatic who has^iready taken a' 
near overdose of a related drug from a pocket in- 
haler.) Assuming that that patient has not taken a 
lafge amount of medication before the paramedic ar- 
rives, the general principles listed below for managing 
the acute attack should be followed: 



Establish an airway. 

Administer humidified oxygen. Jf available, an 
IPPV device is preferable. The urir.iddified 
demand valv;e is a poor second chdice because it 
delivers dry gases to the airway arid, thus, terids 
lo worsen the already thick secret idris. A nebuli- 
zatibn unit attached irilirie td the bag-Valve mask 
riiay be very Useful in such circumstances. Ask a 
respiratory therapist at the hospital for help in 
riggirig Up such a device for the ambulance. 

Establish an IV line with p5W. In an ^dult pa- 
tient without signs of heart failure, run the IV 
side open. 



• Administer epinephrine (1:1,000)^ 0.3 to 0.5 mj 
Se (adult dose). This dose can be repeated in 30 
minutes, if necessary. 

• If ordered by a physician^ administer lariiiribjphyl- 
lihe In a dose level bf 250 riij tb a 250-ml bag of 
bottle bf D5W. Piggyback this irifusibri iritd the 
IV arid run it at the rate specified by the physi- 
cian, usually arburid 100 m\ f ef hour. , 

• Adriliriister brdrichddilatdrs such a$ epj^gpj^^jne, 
isoprbtereridl (IsUprel), arid isoetharine (Bronko- 
sdl) by aefdsdl. But remember that the decision 
whether ta Use any of these agents depends in 
part on how much, if any, bronchodilator the 
patient has already inhaled. 

• bo not give sedatives or aspirin. (The specific 
details of management of acute asthmatic attacks 
in children are discussed in Module 12.) 

Status asthmaticus is a severe, prblbriged asthmatic 
attack that cannot be broken with epiriephririe; the 
condition is a serious medical eriiergericy. Updri exam- 
ination, the patient's chest will appear to be disterided 
greatly. The patient will fight desperately td rildve air 
through the bbstructed airways arid riiake pfdminent 
usp bf accessbry riiuscles of respiratidri. Breath sounds 
ar. . \vheezes_may be abserit because there is . little air 
riibveriierit. The patierit is usually exhausted, severely 
aciddtic, arid dehydrated. The principles of manage- 
irierit are siriiilai' td those for the acute asthmatic 
attack, but there is much greater urgency in starting 
therapy arid getting the patient to the hospital. In 
some cases, it is desirabje to administer a sodium 
bicarbonate IV to counteract acidosis. 
When dealing with any asthmatic patient, it is impbr- 
tant to maintain a calm, reassuring attitude tb lesseri 
the considerable anxiety assbciated with difficulty iri 
breathing. 

A note of ,cautibn: All wheezing is ribt asthma. 
Among the many other causes df diffuse wheezirig are 
acute left heart failure (cardiac asthma), sriidkirig inha- 
latibri,^ chronic brdrichitis, arid acute piilrildriary embo- 
lisrii: Localized wheezirig reflects ari dbstruction by a 
foreign body br a tiimdf iri a specific area. Only a t 
careful histdry arid physical examination will enable 
ydu td riiake the correct diagnosis. Because the two 
cdriditidris dertiartd different treatments, you must be 
able td distiriguish between the wheezing due to 
asthma arid that due to left heart failure. Table 5.1 
tells how they differ. 

Problems Affecting Alveolar Fanctlon 

Atelectasis, or collapse of alveoli, riiay result frbrii 
internal or external causes. The principal iriterrial 
cause oi atelectasis is bbstructibn. Wheri ari airway 
becomes obstructed, the gases in the alvebli beydrid ' 
the obstructed airway are gradually absdrbed, arid the 
alveoli collSpse. The alvebli cariridt reexparid Uritil the 
bbstructibn is removed. Thus, the asthmatic or chron- 
ic brbrichitic with rtliiciis plugs in the smaller bronchi 
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may have numerous areas oT alvedlar cdllapse. Si^- 
larly^ the child who has aspirated a peanut ivj^M a 
mainstem brbrichus may have ah entire, collapsed 
lung. In alveolar collapse, devkatioh of the_ trachea 
will be toward the absent breath sounds rather thaii 
away from them as iii teiisibh pheumdthbrax (air in 
the pleural space). ; 

External causes of atelectasis are tfi»se that prevent 
adequate lung expahsibh^ such as pneumothbrax, fluid 
in the pleural space (pleural efTusiori, hemo thorax), 
gastric oistentibn (which compresses the bases of the 
lungs upward), pain (which inhibits patients from 
taking deep breaths), arid flail chest. In the field, these 
extefrial causes of atelectasis are most often seen fol- 
lowing chest trauma. 



When an alveolus is collapsed, the blood passing 
through the adjacent pulmonary capillaries does not 
pick up any O2. Instead, the blood returns to the left 
heart with a low POa — an effect known as shunt. If a 
large number of alveoli are collapsed, then a liarge 
proportion of the blood circulating thrbugli the lungs 
will return to the left heart unoxygenated. This condi- 
tion will cause arterial hypbxia. Therefore, until 
proven blhervvise, assume tliat any patient Having sig- 
nificant atelectasis— whether frbhi obstructibri, . chest 
trauma, gastric distention, or other causes — also has a 
significant hypbxia. Give such patierits O2. 

Trauma to the chest can result in two different types 
of injuries: deceleration injuries and compression inju- 
ries. Newton's first law of motioiy states that a body at 
rest or a body in motion will cphtinue in that state 
until acted upon by some buUide force. Ah autb- 
mobile moving down the highway will cbritiriue to 
move forward until the . brakes- are applied or tiritil 
some obstruction— a telephone pole or tree, for exaril- 
ple— is ehcbuhtered. The cdriterits of the thoracic 
cavity will likewise cbritiriufe forward uritil the thorac- 
ic cage riieets a sudderi dbstructidn, like an automobile 
steering wheel dr a dashboard. 

The thoracic aorta is fixed at threejjoints— at the 
aortic valve, the ligamentum arteriosum, and the dia-, 
phragm. The rest of the aorta is^mobile and, following 
Newton's law, will continue moving forward while 
these three areas are held stationary. If the decelera- 
tion forces are stronger than the structures of the 
aorta, tears will occur. As the head of pressure ih the 
aorta is significant, exsanguihatioh occurs ih 85 tb 90 
percent of the cases. Ih 10 to 15 perceht, however, 
the hemorrhage will be cohtaihed as a pseudbarieur- 
ysm protected by the siippdrtiri^ tissue of the adrta, 
and the patieht will be dehvered td the hdspitil alive. 
The obscurity bf the cdriditidri arid its lack of overt 
physical firidirigs riiake diagridsis somewhat difficult. 
Hoarseness, indicating recurfent laryngeal stretching; 
or abserit puiises_in-4bejeft arm or the i^gs are warn- 
irig signs of this condition. Absolute diagnosis can be 
made by mediastinal enlargement noted on chest film 
and aortogram: 



Deceleratibh injUries to the/heart are relatively rare. 
They do bcciiry but because the sternum effectively 
limits anjeribrv mbtiph, dniy side inlpacts present a 
dagger. But everi wheri^they occur, the rilediastinum 
serves td prdtect the heart. 

Severi cdnlpfessidri injuries will be discussed in this 
Fectidri: rib fractures, flail chest, pneumothorax, suck- 
ing chest wound, tension pneumothorax, hemothorax, 
and ruptured bronchi. 



Table S,i.-- How Asthma and Left Heart 
/ ^ : Failure Differ 



Item 


Asthma 


Left Heart Paiiure 


Histdry 


Often a younger 


Often an older 




patient 


patient. 




May have allergic 


May have history 




history or 


of heart 




family history 


problems or 




of atiergy 


hypertension. 




Previous attacks 


May have 




of acute, 


- ^yi?7pie»fco£' 




episodic 


acute 




dyspnea 


myocardial 


1 




ihfarctibh. 




May have had 


Dysphea worse 




recent 


wheh lyirig 




respiratbry 


dbwri 




ihfectioh 


(drthdpriek). 






Recerit rapid 






wfeight gairi. 




I InnrirSrfiic'tiviE: 


Oniiffh with 




cbush 


watery or • 




/ 


fdamy sputum: 




— -.V, — u • - 

Pdssible -wheezirig 


vvneezing. 


Medication 


Ihhalers— 


Digitalis— digdxiri 




Medihaler, 


Laridxiri, 




Vapdhephriri, 


digitdxiri. 




Micrdneft"iri, 






Isuprel 






Pills— Tedrdl, 


Diuretics — Diuril, 




Sudafed, 


^sidrix, Lasix, 




Quibfdri, 


Edcrin, Naqua: 




MaFax,^^tifed- 




Physical 


Chest , 


Rales 


Fihdihgs 


hyperirifiated 


S3 galldp. 




and 






hyperfeisdnarit 






td percussion 






Use df accessory 


Distended neck 




muscles to 


veins. 




breathe 
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Jiist as the frdiit of ah automobile is damaged when it 
collides with a tree of a bridge abutment, the front of 
the, thoracic cage and the contents of the thoracic 
cavity can be damaged when the chest forcefully 
strikes an dbstfUctidn. 

When the thoracic cavity is damaged, ribs may be 
broken: The damage may be limited to a simple frac- 
ture occurring near the impact. But because the ribs 
are a part of a ring; a break at one point without a 
bend or a fracture at another point is unlikeiy. Thus; 
you\ must assume that ribs are fractured in several 
places or that there is separation of the costal muscles. 

Fractured ribs alone create problems because of the 
associated pain. This pain causes the patient to splint 
that port ion of the chest— thaLis, to decrease expan- 
sion of the underlying alveoli. This condition can lead 
to atelectases and later to pneumonia. Therefore, frac- 
tured ribs should be supported by taping or other 
methods of external splinting for drily a few hours. 
Control the associated pairi with itledicatidri or nerve 
blocks. 

Flail chest results when two or more adjacerit ribs are 
fractured in two or more places, resulting in a seg- 
ment of the thoracic cage becoming detached. When 
this occurs, adequate lung expansion cannot be ac- 
complished. The loose .segment will move out with 
increased pulmonary pressure (expiration) and wiil 
move inward with_decreased pulmonary pressure (in- 
spiration). This situation effectively decreases the 
amount of lung excursion. The movement of air is, 
therefore, compromised as is the pulmonary oxygen- 
atidh. This condition is known as paradoxical respira- 
tion. 

Table 5.1. — How Asthitia and teft Heart 
Failure Differ— Continued 



item 



Asthma 



±eft ffenrt Pniiure 



Siient chest if 
brohchospasm 
is severe 



Pedal/presacral 
edema. 



Treatment 



Humidified O2 
IPPV 



Mdnitdr 

IV JP5W or 
DSNS wide 



Drugs 
Indicated 



open 

Epinephririe, 
amindphyllihe, 
occasionally 
bicarbonate 



O2. 

IPPV. 

Moriitdr. 

IV D5W to keep 
dperi 

Mdrphirie, 
diuretics, 
occasionally 
aminophyliine. 



Since jDaraddxical respiration can produce hypoxia 
arid severely cdriiiDrdmise lujig furictidri, the detached 
segrilerit riiiist be stablized. The siriiplest riiethod is to 
inlnldbihze the segrilerit iri its inward pdsitidri by 
tapirig saridbags di* a pillow dyer it. Use j^dur hand 
Until these devices can be fdurid. ■ 
The diagnosis of a flail chest is made by either ob- 
servirig dr palpating the paradoxical movement of the 
Idose segnierit. This cari be ddrie drily by reriidyirig 
the patierit's clothes from the waist up and carefully 
examiriirig the chest— Idok, listeri, arid feel. 

Cdmpfessidri irijuries alsd can irivdlve the iriterrial 
thoracic structures of the heart arid lUrig. Prieumdthd- 
rax is an apcuitiulation of air in the pleural space that 
limits lung expansion (see Figure 5.5). This air c^n 
come froijii outside the chest cavity, as in a sucking 
chest wound; or from within, as in a laceration of the 
lung. 

Sucking chest wounds occur as a result of external 
penetrating trauma that produces a laceration of the 
chest wall preventing inward movement of air. Suck- 
ing chest wounds can lead to hypoxia. The laceration 
shduld be covered with a non porous materia! like 
Vaselirie gauze, celldpharie, dr plastic wrap. 

After closing the wound, be constantly alert to the 
develdpriient of tension pneumothorax. Should such a 
cdnditiori develop, provide relief by re ridvirig the 
occlusiye dressing during expiratidn and reapplying it 
during ] irispiratidri. This allows decdriipressidn of the 
terisidn prieuriiothdrax. 

Lacerations of the pulmonary pleura can result from 
three types of injury: 

• The penetrating missile that caused the sucking 
chest wound can cdritiriue ;riwardj dariiaging the 

■ aivedli arid alldwirig air td pass fro rii the major 
/ brdrichi through the secdridary brdrichi and dut 
into the pleural space. 

• ..-A fractured rib can perietrate the parietal pleura 

damaging the lung surface. \ 

Po^'^eful compression of the inflated lung by a 
Stationary object^ like an automobile steering 
wheel or dashboard; increases intrapulmonary 
: pressure and can tear the lung. As the external 
\ force is reduced and the thoracic wall rebounds, 
i ^ir is sucked through.the laceration producing a 
pneumothorax. This lypQ of injury is caused by 
the so-called paper bag eiflect: Realizing that a 
cdllision is about td occur, jnany people instinc- 
tively take a deep breath, ihflatirig their lungs arid 
cldsirig their gldttises. Iri this state, the iriflated 
lungs resemble a bluwri-up paper bag arid are 
prone to injury. ^ 



Drugs 
Contrain- 
dicated 



i Morphine, 
\ diuretics 



Epinephrine, 
usuai'y 
bicprbonate; 



No matter what the etiology; the pathophysiology of 
pneumdihdrax is the same: an Accumulation of air in 
the pleural space. If a portion of the pleural cavity is 
filled with air, the lung cannot expand^ into it. Alveo- 
lar veritilatidn is, therefore, compromised. As long 21s 
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this space maintains its stability and is not enlarged^ 
most individuals can joleraje for a limited period of 
time compromise approaching lOO percent of one 
lung. But if the space enlarges Tor any reason, major 
complications can result: 

• Shifting of the mediastinum away from the in- 
creased intrapleural pressure, which will compro- 
mise the alveolar ventilation on the opposite side. 

• kinking of the superior and inferior vena cava, 
reducing blood flow into the heart, and thereby 
diminishing cardiap output and increasing the 
venous pressure. This cdnditidn is known as a 
tension pneumbthbrax (see figure 5.6). 

Diagnbsis of a tehsibri pheumbthdrax is made by look- 
ing for the dbvidus signs that would be expected from 
the pathdldgy: i 

• Cyahdsis. ' ^ 

• Absent breath sounds on the ipsilateral (affected) 
side. ' 

• Tracheal deviation to the contralateral (opposite) 
side. 

• Distended neck veins. 

Accumulation pf air in the subcutaneous tissues is 
called subcutaneous emphysema. This condition can 
be associated with any pneumothorax and is particu- 
larly associated with tension pneuitibthbrax. On palpa- 
tion of the chest, subcutaneous emphysema produces 
a crackling sensation, as small bubbles df air mbve 
from one corhpartment ihtp: ahbther. Subcutahebus ac; 
cumulation of air is a particularly impbrtaht sign indi- 
cating that the pressure within the pleural cavity is 
great enough to force air into the subcutaneous tis- 
sues. This cbriditibh presages the possibility of a ten- 
sibh pneumbthbrax. 



Tehsibri prieurribthdrax can lead rapfdly to anoxia 
(lack df bxygen in the body tissues) and decreased 
cardiac output. It is imperative, therefore^ that tension 
prieumdthorax be treated as quickly .as possible. Re- 



lieve the pressufe by passing a large-bore catheter or 
rieedie into the midclavicular line of the second inter- 
costal space on the affected side. Use a flutter valve- 
catheter arrangement if one is available. 

A laceration of the internal thoracic artery, iritercbstal 
artery, abrta^ vena ca^fa^ or other jritrathbracic vessel 
will prbduce _an ^cumulatibri. bf blbbd within the 
pleural space. This cbriditibri is kribwri as hembthbrax. 
Heriibthbrax can lead tb the cbmprdmise df alveolar 
fillirig arid td blddd Idss resulting in hypovoiemia, 
hypdterisidri, and shock. Field evacuation of a he- 
mdthdfax, is not advisable, however, because the 
blddd can be used fbr autdtransfusion and its evacua- 
tion can lead to further bleeding. Evacuation of a 
hemothorax shbuld be accomplished only when re- 
placement with whole blood is avaiJiable. 

Prieumdthdrax can be secondary to rupjured or Jacer- 
ated brdrichi. Pulmonary contusions can loccor on the 
lungs just as on any other part of the JBody. There- 
fore, keep a constant watch for the signs of decreas- 
ing alveolar absorption of air, which may be caused 
by intra-^veolar hemorrhage. 



When alveoli 



fill with pus. 



as in pneumonia. 



become nonfunctional. : Like the obllapsed dr fluid- 
filled alveolus, the cbnsblidated alveolus does ridt par- 
ticipate in gas exchange. This situation cdritributes td 
shunt. Hypbxemia riiay result. 



Prieumbriia is caused by bacteria, viruses, or fungi^ 
The prieuriiphia patient usually reports several houre 
to several days df fever, weakness, and productive 
cdugh, arid sometimes chest pain worsened by cough- 
irig. The illness can announce itself abruptly, with a 
shaking chill, or set/ in gradually^ progressively weak- 
eriing its victim. The elderly and^ those with chronic 
diseases are more prone to pneumonia than are ybun- 
ger, healthier persons. 



' Obllapsed 
tung 




FigorB 6./ Tension pneumothorax 



The pneamonia patient is often feverish and cbughthg 
and may exhibit minimai or marked respiratory dis- 
tress, depending on the degree of pulmdhary cdrisdli- 
dation.' Auscultation of the chest will reveal rales and 
rhonchi over the affected lung. Areas of the lungs 
may sound dull to percussion. 

Defiriitive treatmem of j3heUmdnia requires hospital- 
izatioii. In the field, riot much can be done. Adminis- 
ter da and transport the patient in a comfartabie posi- 
tibn. *; 

Another source of alveolai< dysfunction is pulmonary 
edema— the accumulation of fluid in the^ pulmonary 
interstitial tissue and the alveolar air spaces. Fluid 
accumulates between the alveolar capillaries and al- 
veolar air, hampering gas exchange. Pulmonary 
edema wil! also occur in left heart failure. Because the 
left heart no longer efficiently pumps blood to the 
systemic circulation, pressure rises in the pulmonary 
blood vessels. Aspiration of irritants, inhalation of 
toxic fumes, drowning, and heroin overdose are other 
causes of pulmonary edema. 

Approximately 6,500 people in the United States die 
each year by drowning, making it the fourth leading 
cause of accideritar death. Among adults, alcohol in- 
toxication is a factor in about one-third^ of the cases. 
When treating the near-drowning victim, keep these 
points in mind: 

• As the victim goes under, water enters the mouth 
and nose, and he or she begins to cough and gasp 
and to swallow large amounts of water. 

• A small amount of water is aspirated iritb the 
larynx arid trachea, setting off spasriis of the la- 
ryngeal h^luscles (laryrigbspasril). Iri 10 percent of 
the victiriis, laryrigdspasnl seals off the airway 
and teriipbrarily protects it frbiri further aspira- 
tidri. Iri the other 90 percent; water enters the 

/ lower airways and laryngospasm offers no pro- 
^ tectidn. 

• Laryngospasm or aspirated water leads to as- 
phyxia. Asphyxia produces arterial hypoxia and 

' Cb2 retention. The near-drov/ning viciim devel- 
ops both respiratory and metabolic acidosis. Res- 
piratory acidosis results from lactic acid accumu- 
lation in 02-depleted tissues. Whefn hypoxia be- 
, comes severe, the victim loses cbhscibusrie^s. 

• Subsequent pathophysiology of drowning is af^ 
fected by the type of water that the victirii aspi- 
rates. Water wil! cross a s^iperriieable riierii- 
brane from a sblutidri bf lower cdriceritratidri to a 

\. . iolutibh bf higher cbnceritratidri (dsrildsis). The • 
junctibri between the alvedlus and the pulmdriary 
capillaries acts' like a seriiiperrileabre membrane. - 
Fresh water has a Idwef soluble concentration 
' thari blddd; salt water is more concentrated. 
Therefore, if the victim aspirates fresh water, it 
fapidiy cfdsses the alveolar membranes into the 
bidddstfeam. The blood, as a result, may become 
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diluted and its electrblyte balance riiay becbriie 
upset. 

When the victim aspirates salt water, fluid is drawn 
into the aivedji frdrii the bldddstream, causing serious 
pulriidriary ederiia. Puimdriafy edema mechanically' 
dbstructs gas exchange across the pulmonary mem- 
bfaries. Thefefdre, greater hypoxia occurs whh salt- 
wiatef aspiration than with fresh-water aspiration. 

These conditions are superfluous, however, if the pa- 
tient is still under the water. Cardiovascular problems, 
as well as respiratory problems, occur in near drbwh- 
ing. Cardiac arrhythmias, which can lead to cardiac 
arrest, result from hypoxic electrblyte disturbances. 
Fluid overload in fresh-water victims and hypbvble- 
mia in salt-water victims can alsb produce cardiovas- 
cular problems. . 

Whether near-drowning bccurs. iri fresh water di* iri 
salt water, initial resuscitatibri involves staridard car- 
dibpulmbnyary resuscitatibri techriiques. First, try td 
reach the victim without eridarigeririg ydUfself. (An 
uriqualified swiriiriier should hot try td rescue a 
drbwriirig victim because the resciie attempt may lead 
to two drdwriirig victims.) After reaching the victim, 
establish ari airway and begin ventilation — even 
befdre the victim is removed from the water. Do not 
waste time trying to remove water froni the victim's 
lungs early in resuscitation. If the near drowning oc^ 
curred in fresh water, water wil [ have already been 
absorbed through the lungs. Even in salt water near 
^drownings, laryngospasm may have protected the 
lower airway from aspiration. When dealing with a 
swimming pool near drowning, assume that the pa- 
tient is a victim of a diving accident arid prbtect the 
cervical spine while both giving riibu_th;tb-mbuth re- 
suscitation and reriibving the victim frorii the water. 

After removing the victim from the water, determine 
whether a pulse is present. Begin closed chest com- 
pression if it is needed. Early endotracheal intubation 
is d< ^irable to permit positive-pressure ventilation. It 
also protects the airway from aspiration during vpriiit- 
ing, which usually bccurs cfuririg resuscitatibri frbm 
near drowning. Supplemental P21 in the highest possi- 
ble cbn cent rat ion, shbuld be adriiiriistered as sbbri as it 
is available. The use bf ari bxygeri-pbwered, pdsitive 
p:essure resuscitatbr is particularly advaritagedus iri 
this regard. Suctidriirig shduld be carried dUt as 
rieeded. 

Once an/endotracheal tube is iri place, irisert a riasd- 
gastriq tube tb decbriipress the stdriiach. Further ad- 
variced life-suppbrt riTeasures reserrible thdse em- 
plbyed iri cases bf cardidpulhidriary arrest — establish 
an IV route, administer bicarbonate and epinephrine, 
monitor the heart rate and rhythm, and electrically 
convert veritricular fibrillation. 

Near-drowning victims tend to develop extreriie aci- 
dosis and may initially require riiore bicarbbnate than 
the usual cardiac arrest patient. Twb_ ariipules bf bi- 
carbonate — 100 riiilliequivalerits (riiEq)— should be 
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given push as sbbri as the IV line is started, foHowed 
by 50 iriEq every ID minutes for the duration of the 
arn t. 

Although hypovdleiriia may be significant following 
salt-water aspiration, crystalloid soiutions, which 
readily leave the circuiation, will worsen the pulmp- 
hary edema. Plasma substitutes may be used fqr fluid 
resuscitation because they correct hypovolemia with 
less aggravation of the pulmonary edema. When 
transporting the patient to the hospital over a long 
distance, large doses of steriods may be indicated to 
protect the pulmonary tree. 

Even if it appears that patients have recovered at the ' 
scene, transport them to the hospital. Delayed deaths 
c^n occur in near drovvnin^due to pulmdnary eder-a 
and aspiration pneumonia. Evaluate the condition of 
the lungs or adequacy of arterial dxygenation at the 
scene. The patient should receive 100 percent O2 
during transport and should also be given resuscita- 
tion if It is heeded. 

Near drownings in cold water~(less r[,an 70* F) are of 
interest because of the cold's effect in prolonging s^ur- 
vival time. Many patients have been resuscitated with-' 
but residual heurdldgic problems after immersions of 
4 to 45 minutes. In general, successful resuscitatidhs 
are related to age, water temperature, duration of 
immersidn. and water cleanliness: The younger the 
patient, the colder and cleaner the water, arid the 
shdrler the time of Immersion, the better the chiances 
are for successful resuscitation. 

Two physiologic mechanisms are proposed to ^iccount 
for the long survival times of hear dfdwningj n cold 
water. The first is the relatively rapid onset of hypo- 
iSermla In patients in cardidpulmdriary arrest who are 
submerged in cold water. The cdlU exerts a protective 
effect on the brain arid Other tissues, decreasiiig the 
rate of cell ular degeneration that results from anoxia 
at no.mal bddy^tertiperatures. The second is the mam- 
mahanjli>/irig rcflex, in which the body redi^ributes 
blodd flow from nonessential tissu* s (e.g., rxtreriiities) 
to vital organs (lungs, heart, ana brain). The d^.virig 
reflex occurs whei^ the i^^c (s imriiersed in cold 
water. V ts particnlarly rong in infants arid chiidreri, 
whic^ '-.ay help to Yxp-^-*^- the greater success of 
fesusci :ioii in young patierits. 

Fatal >firp': f !he respiratory tract can occur with 
little or no ^xk v^l eviderice. Toxic combustion prod- 
acts and inhalv./ :;heniical irritants produce vafylng 
ambunls df darriage depending on the nat: ' - and du- 
ratidn df e.xpbsure. Inhalation of superheated air by 
itself rarely damages the langs, because <iiy .r 1 con- 
ducts heat poorly and t! - mooons niembi ar ;s dfjhe 
upper respiratory tract cfficicHiiiy cool the atr Fur- 
theritiore, a blast of hot air c^'^ reflex cldsiiK^ of 
the vocal cords, thus fufther_ reducing the possibility 
*;f direct thermal Injury ;o the lower respiratofy tract. 
Only the inhalation of steam is likely id cause therftial 
injury to t'.e hmg mucor»a. Cdrribustidri prdducfs of 
some corfiinbh si:hsiahces, hdwever, are very toxic to 




airways and alveoli arid cause Upper airway obstruc- 
tion (due to edema), brdrichdspasm, and damaged pul- 
mdhary capiltaries, aUdwirig fluid to leak out of then*, 
into the alvedlar spaces. 

Wheri takirig a history from a patient exposed to fi^^^ 
or tdxic irihalarits, gather the following ihfbnriatidri: 

• The riature df the inhalant or the combusted ma- 
terial. Many irritant gases consbine with water to 
fdrm corrosive acids or alkalies that cause burns 
df the upper respiratory tract. Such gases include 
ammonia (forms ammonium hydrdxide when 
combined with water), nitrogen oxide (forms 
nitric acid), sulfur dioxide (fprriis, sulfurdus acid)^ 
and sulfur trloxide (forms sulfuric acid). In addi- 
tion, victims of fire may irihale aripther highly 
toxic gas, phosgene, which is fdrri-.ed by the com- 
position of chldrinated hydrdcarbdris at high tem-\ 
peratures. - - 

• The duratidri df the expdsure. 

• Whether dr ridt the patient was in a closed area 
wheri the expdsure took place. As a general rule, 
victims trapped in closed areas wijh smoke or 
furiies are mdre likely to sustain respiratory tract 
irijUfy, although sm^ke or fumes in open areas 
can also result in damage. 

• Whether or not the patient lost cdnscidusriess. 
rceflex mechanisms that ordinarily prdtect the 
lower resplrator> ti .ict riiay have beeri iriipaired if 
the patient has been unconscious. 

During the physical exaihinatidri, pay careful attention 
to the face and mouth, irispectirig them fdr burns, and 
to auscultation of Jhe chest, listening carefully for 
rales arid wheezes. Exaitiirie the patient's throat. 
When treating patierits whd have inhaled toxic sub- 
stances: 

• Establish arid niairitain an airway. Rapidly devel- 
.di5irig laryngeal edema may require early endo- 
tracheal int7jibation or cricothyroidotomy in the 
field. AssiSv ventilations as needed. 

• Admlsiister in the highest concentratidri avail- 
able to all pr lents removed from the area df a 
fire cr othe* sources of toxic inh^ilarits. 
r:;tabj;sh an IV with Ringer's liactate or 
saline. 

?>ulr£ibhary Embolism / 

Adequate gas f r^hange in the lungs requires (1) furic- 
tidrial alvtdli U: pio\-cte fnd take up CO? arid (2) 
intact pulmonary blond ves<=ers to cat'i y the blddd to 
the uiveoli fry ga3 exchange. Some abriormalities that 
can interfere w?tli alveolar functidri have already been 
discussed. But even noi.nal alvedli are df little use if 
the venons blood cannot reach them. This occurs in 
piilmoiiary embolism. 

Paimbnary enthdlisrii is the sudden blocking of a piil- 
mjriary artery dr drie df its branches by a clot or 



other small particle carried by the blood. Pulirdriary 
emboli arise from diffefeiit sources. Bidod cidts that 
form in the veins of the legs or pelvis may break 
loose and be moved by the venous cifculatidn 
through the right heart, becoming Impacted In the 
progressively narrowing network of pulmonary ves- 
sels. Factors favoring the development of such emboli 
include: 

• Prolonged immobilization, as bedridden patients 
experience. Long, periods of physical inactivity 
caiise the blood to become stagnant in the lower 
extremities. Immobilization hf a lower extremity 
ill a cast has a similar effect. 

• Thrdmbdphlebitis, dr ihnammatidh of the veins, 
especially thdse"iri the legs and pelvis. Patients 
with thrdmbdphlebitis in the leg sdmetimes cdm- 
plain of calf paiti, and the calf may be tender td 
palpation. 

• Use of certain drugs — notably oral contfacep-/ 
tives. ^ \ 

The symptoms and sighs of pulmonary embolism 
depend dh the size of the dbstructidh. If a large clot 
Iddges in a pulihdhary vessel, gas exchange will/ be 
severely impaired, and the patient ^^jll shdw signs df 
respiratdfy distress.- Thus, the fight heart will l\si4e to 
work harder to push blood into the clogged pulmon- 



ary arteries, and the^sigris df right hSart Tailure may 
alsd develop. 

The typical patient wUh pulmonary embolism experi- 
. eiices the sudden drise| df severe unexplained dyspnea. 
There may be rib other syriiptdrils, df the patient riiay 
also have shaf p chest pairi made wdfse by cdiighirig 
and deep breathing. < : 

On physical examiiiatidri, the patient riiay be labdririg^ 
to breathe arid will .alrildst always shdw eviderice of 
tachycardia. The patierit's blood pressufe riiay be fall- 
ing/lf right heart failure accdriipariies the pUlitidriafy 
embolism, the jugular veins will be disterided. Thefe 
rnay be no abnormalities found in the examination of 
ihe chest; bcc^ionaliy, the source of the embolus is 
/ evident in a tender, swollen calf, but usually the 
source cannot be found. ' 

Treatment in the field is largly supportive, since de- 
finitive therapy requires hospitalization. To treat pul- 
mdhary embolism in the field: 

^ Establish ah airway. 

* Assist in vehtilatibhs as needed. 

• Adriiiriister D2 in the highest possible cbhceritra- 
tidri. 

;• Establish ari IV rdute with D5W. 
' ♦ Mdriitdf cafdiac fhythril. 



Table 5.2. — Diffefeiiti^ Diagiosis of Dyspnea 



Pulmonary Edema 



/COPD 



Spontaneoas 
Pneumothorax 



Pulmonary Emboli 



Asthma 



Possible history.. Dia^gribsis of acute 
myocardial 
ihfarctibh: use of 
"water pi I is"; 
sudden weight gain; 
cou^h; watery 
sputum; orthopnea: 



Possible 
physical 
, findings. 



Treatment in 
the field. 



Distended heck veins; 
rales; S3 gallop. 



Oxygen: monitor IV 
with D5W to keep 
openf physician may 
order morphine, 
furbsemide. 



Emphysema; 
bronchitis; heavy 
srhbkihg; recent 
cold; chronic 
dyspnea; use of 
"breathing pills" or 
inhalers. 



Ihcreaiied ahleribr- 
posterior diameter 
of chest; purse-lip 
breathing; 
wheezing; rhonchi; 

' P^9'9_"S?"^ -_ 

expiratory phase of 
; respiratibh; use of 
1 accessory muscles 
lib breathe. 



Oxygen — but watch 
for depresston of 
breathing; be 
prepared to 
yentilate;jmbnitor 
ly with D5W to 
kpep open; 
physician may order 
arpiribpHylline. 



Sudden, sharj}, chest 
pain; sudden 
dyspnea, brought on 
^ strenuous 
exercise, cbiigh, air 
travel; patient often 
tall, thin, yourg 
mal^ or COPD 
' patient. 



Decreasec^ breath 
sounds and 
decreased reSbriarice 
on side of^coiiapsed 
!ung; tracheal 
deviation. 



Oxygen; monitor^^^jV 
at discretion bf\ 
physician. 



\ 



Sudden, sharp jphest 
pain; sudden 
dyspnea; prolonged 
immobilization; 
recent surgery br 
trauma to lower 
extremities; 
thrombophlebitis; 
sickle eel) anemia; 
use of oral 
contraceptives. 

Tachypnea; 
tachycardia; 
hypbtehsibh; pleural 
rub; phlebitis in .legs. 



Acute episodic 
dyspnea; young 
pat ien t ; aj lergies 
relieved by^hotsin 
the.pastj cbld br flu 
preceding attack. 



Wheezing: 
hyperreso nance; if 
brbnchbspasrh 
severe, chest may 
be silent. 



Oxygen :_ r:\cin\tor\ IV 
with D5W tb keep 
open. 



Oxygen: monitor;, 
epinephrine SC; 
physician may order 
aminophylline; IV 
with D5W (for 
Hydration): 



Hyperventilation Syndroii^e 



A svhdrdihe caused by hypervehtilatidri can occur in 
anxiSi^ patients. Patients who are prone to hypefven- 
tilatidh may have a history of other symptoms charac- 
teristic dr anxiety such as fatigue, nervousness, dizzi- 
ness, and tingling or humbhess afquhd the mouth and 
in the hands and feet. On physical examination, these 
patients will show rapid respirations (tachypnea) and 
sometimes unusually deep respirations (hypdrpnea). 
Patients may also show carpopedal spasm— the con- 
tbrtibri in a flexed pdsitiori of the hands and feet. 
Patients who are predisposed to seizures are especial- 
ly likely to experience them during a hyperventilation 
episode. 

Hyperventilation leads to a fall in arterial PCO3, 
wh- £:h can in turn cause significant electrolyte imbal- 
ances leading to rec^nfatory alkalosis. If hyperventila- 
tion is your diagnosis, have patient breathe in and due 
of a paper bag or similar device that will cdver the 
nose and mouth. This causes _the patient to rebreathe 
C02, thus restoring arterial PCO2 to normal. 
Dyspnea will be the presenting complaint in many 
situations. Choose carefully among the different alter- 
natives when determining, the cause of this syrtiptom. 
Table 5.2 illustrates some factors to be_ considered 
when diagndsirig dyspnea. 

Whatever the fdurce of respiratory insufficiency^ 
there are certain general principles of management 
that apply: y 

• The airway always receives fir^ pripnty; In 
trauma victims who may have associated cervical 
sjiine injuries, the airway should be protected 
without extending the neck. 

• Any patient in respiratory distress should receive 

• Any patient whose illness or injury suggests the 
possibility of hypoxia shdi:ld receive O2. 

• if there is a question whether O2 shbiild be ad- 
ministered oi> withheld (as in hypoxia), administer 
O2. Know which patients will respond to O2 
therapy vv ith respiratory depression arid be pre- 
pared assist ventilation. Never withhold O2 
therapy frdm a patiienl suspected of hypoxia. 



Unit 4. Techniques of Management 



dxygen AdminlstraJioJS-- 



/ Oxygen (O2) is a colorless, odorless^ gas, normally 
present in the atmosf5here in approximately a 21 per- 
cent concentration (158 torr a^sea level). Pure or 100- 
percent oxygen is obtained commercially by fractional 
distillation, a process in which air is liquefied and the 
gases other than oxygen (primarily nitrogen) are 
; boiled off The resulting liquid dxygeh is then cdri- 
verted under high pressure td a gas and stored in steel 
cylinders. These cylinders, under pressure of about 



2,000 pdUrids per square inch (psij, are^ given letter 
designations according to size: For example^ ah **E" 
cyiinder is about 4;5 inches in diameter and 30 ihclies 
in height; fa "G^* cy Under, ah ut 8.5 inches in diameter 
and 55 inqhes in height. 

Gas flow ^'rom an oxygen cylinder is cdritrdlled by a 
regulator ihat reduces the cylinder's high gas pressiire 
to a safe range (around 50 psi).arid cdritrdls the flow 
from 1 to 15 liters per minute (1/mihute). These regU- 
jators are attached td the cylinder by a yoke, which is 
designed io that its pins will fit drily drie type of gas 
cylinder. lAll gas cylinders are cdldr coded by con- 
tents; inithis cduritry, dxygeri cylinders are always 
gree*-.. / 

Sdme safety prccaiitidris are necessary when handling 
dxygeri Cylinders: 

^ Keibp combustible materials, like oi[ or grease, 
a^ay :idm the cylinders or the cylinder regula- 
te \ fittings, valves, or hoses. 

• ]f5o iiol smoke in any area whert^ oxygen cvlin- 

/bers are in use or are being stored, 
bo not subject the ox>';;5en cylinders td tempera- 
/ tures of above ilC" F. 

• Do not use the dxygcii cyiiriders. withdut safe, 
properly fitted reguiulor valves. Never rilddify 
regulator valves for a speoinc gas for Use with 
another gas. 

• Close all valves wheri dxygeri cylinders are not in 
use, even if they are empty, , 

• Secure the ^ dxygeri cylinders to prevent^ them 
frdiri tdpplirig over. In transit, ^eep them in a 
prdper carrier or rack or strap them onto the 
stretcher with the patient. 

• When working with an dxygeri cylirider, always 
keep td its side. Never place ariy part of your 
body over cylinder yalyes. Lddsely fitting regula- 
tors cari_ be lauriched dff the cylinders with 
endugh force td decapitate a victim or demolish 
ariy object iri its path. 

Keepirig these precautions in mind, administer oxygen 
by fdlldwirig these steps: 

• Secure the cylinder in an upright position and 
move to one side of the cylinder. 

• With the wrench supplied, "cracV the tarik— 
slowly open and quickly close the cylirider td 
ilush out anyjlebris. 

• Inspect the regulatdr valve td be certain that it is 
the right type for an dxygeri cylirider laric that its 
washer is intact. 

• Apply and tighteri secUreiy the regulator valve. 

• Open the rilairi cylirider valve slowly to about 
drie-half a tUrri beyond the point where the regU- 
latdi- valve becomes pressurized. 

• Operi the control valve to the desired liter flow 
rate. 
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To stop dxygeii aditiihistratibh: 

• Shut off the cbhtrdl valve until the flow fatie is 
zero. 

• Shut off the main cylinder valve. 

• Bieed the vaives by dpeiliilg the cdntrdl valve 
Until the lieedie or baii indicatdf turns to zero 
flow. \ 

• Close the cdntrdl valve. 

Each day dpeh the main cylinder valve on the oxygen 
tank carried in your vehicle and check it^ remaiuing 
pressure. You do not want to come to the aid of a 
gasping patient with flashing lights and sirens only to 
discover that the oxygen cylinder is empty. Check 
cylinders frequently and replace them when pressure 
is low. If possible; carry a backup cylinder in the 
vehicle. 

To determine about how long an oxygen cylinder will 
last, divide its liter capacity by the flow rate used. 
For example, a **G" cylinder has a flow of 8 liters per 
minute, thus: 



6,370 1 
8 1 /minute 



-= 795 minutes 



795 minutes , - , - 

■- = 13 hours 15 minutes 

60 minutes per hdur 

Therefore, a "G" cylinder should last about 13>4 
hours at a flow rate of 8 liters per minute. _Sizes and 
capacities of oxygen cylinders are shown in Table 5.3. 

Different masks and cannulas are available to provide 
supplemental oxygen to the_spontariedusly__breathing 
patient^ Familiarize yourself with the different de- 
vices. The characteristics d'' each are summarized in 
Table 5.4. 

Nasal catheters are soft rubber or plastic tubes with 
multiple hdles at dne end. At a 6- to 8-liter-per-mihute 
fldw rate,_the nasal catheter delivers dxygeh cdhceh- 
tratidhs of 30 to 50 percent. Higher rates will irritate 
the nasal and pharyngeal mucosa. The nasal catheter 
should hot be Used in comatose, debilitated, dr elderly 
patients, whdse impaired reflexes may permit large 
amounts df gas to flow into the stomach, resulting in 



gastric distehtidh. Fdlldw these steps when inserting 
the hasa^ catheter: 

• Explain to the patient what is about td happen. 

• Measure the distance frdm the tip of the patient's 
iidse td the ear Idbe aiid mark off this distance dii 
the catheter. 

• Lubricate the end of the catheter with a water- 
soluble jelly. 

• Gently insert the catheter into one nostril untij 
the tip of it is visible in the pharynx; just behind 
the uvula; try the other nostril if resistance is 
encountered. 

• Withdraw the catheter slightly, until the tip can 
no longer be seen in the back of the throat. 

• Tape the catheter securely td the patient's nose 
and cheek. 

• Turn the oxygen flow dn. d adjust to the de- 
sired setting. ' 

Never advance, the catheter beydhd the fldw mark. If 
advanced tod far, the catheter may enter the issdpha^ 
gUs and cause severe gastric distentidh. 

Nasal cannulas (prdhgs) are made df plastic tubing 
and have twd plastic tips that are inserted into the 
nostrils. They will deliver an oxygen cdncen^ratidn df 
25 to 4d percent with a 4- to 6-liter-per-minute flow. 
Nasal prongs are usually well-tolerated, but can cause 
soreness around the nostrils. Nasal cannulas deliver a 
limited maximum dxygeh cdhcehiratidh. 

Simple plastic face masks can deliver up to 60-percent 
oxygen, depending on the oxygen flow rate and the 
patient's tidal volume. Exhaled air is vented through 
holes in each side of the mask. At low oxygen flow 
rates and high tidal vo!umes; the patient may draw in 
n!ore room air through the side holes, thus diluting 
the oxygen concentration received. Generally, a flow 
rate between 8 and 12 liter* per minute will ensure 
adequate oxygen delivery. 

Venturi masks are designed to mix oxygen with ai^;, 
thereby permitting delivery of acf arate, low oxygen 
concentrations. Masks are available to deliver 24 per- 
cent, 28 percent, 35 percent; and 46 percent oxygen. 



Table 5.3. — Oxygen Cylinder Sizes and Capacities 



tetter 



Height 
(inches) 



Diame- 
ter 
(inches) 



Weight 
(pounds) 



Capaci:y 
(liters) 



A. 
B., 

b. 

E.. 
M; 
G;; 
H.; 



103^ 
163^ 

20^4 

29^4 
47 
55 
56 



3 

4)4 
48 

7 
8« 

9 



5^ 

66 
1(50 
135 



90 
180 
430 
750 
3,640 
6,370 
8,305 
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They are especially useful in the hospital . management 
of patients with chronic obstructive pulmonary dis- 
ease and retention, but offer rid advantage in the 
field, except when transporting siich patients over 
long distances. 

;Face tents f hoods) primarily are suited for hospital 
use- They f/iTectively deliver high humidity through 
an attached heated hubulizer or Ultrasonic device. 
With nbw rates of between 4 arid 8 liters per minute, 
hoods will deliver oxygen cdricentrations of 30 to 50 
percent. 

Partial rebreathirig masks look like plastic face masks 
but have reservoir ba:;s that allow the^ patient to re- 
breathe about dne-t!irc' A the air expired. This^ai: 
comes principally ^rcn? «ireas of the patient's respira- 
tory tract wheiv g. ^ .xchange does not take place 
(th J dead space) Tuen fore, it contains mostly oxygen 
irispired during iric vevious cycle. At flow rates of 6 
to 10 liters per mmute, partial rebreathing masks can 
provide oxygen concentrations of 35 to 60 percent. 
Nonrebreathing masks are similar to parlia, '•ebreath- 
ing masks in that they have an oxygen reservoir. But 
they arc also equipped with a drie-v -»y v^lve to aUdw 
inlialation of oxygen from the reserve bag . -d ex!^a- 
iation through the val; The oxygen t^o\v rate is 
adjusted to preveni cdllapse of the bag du irig inspira- 
tion. The resulting fid rate is usually about 10 to 12 
liters per minute. If t).ie riiask is fitted tightjy jo the 
face, it can deliver O2 concent rat ions approaching 1 TO 
percent. Therefore, it is well suited to rituations 
where there is severe hypoxia: 

In general, plastic face masks or nonrebreathing ipasks 
are preferred in the field be^cause they deliver higher 
oxygen concentrations. Some patients, however, can 
barely tolerate the masks and complain <■ suffocatidh. 
Fdr such paxients, the nasal cannula may be used. No 
matter what device you choose, explain td the patierit 
its function and why it is needed._ Let the patient 
kridw that the mask may feel cdnfiriirig but that U 
acti-ally provider, more air than unaided breathing^ 
Such an explanation may help the patierit accept the 
ma-^k without anxiety. 



Adjunctive Equipment 



Before using-ad juirctive -eqtripffient^nr an 
airway, first position the patient's head and jaw so 
that unobstructed ventilatidri is poj^sible. There are 
several ways td accomplish this. One of the simplest 
maneuvers is the head tiit-neck lift. Place one hand 
berieath th'e patient^ neck and the other on the fore- 
head, then lift the neck with one hand arid tilt the 
head backward by pressing on the forehead with the 
Other (Figure 5.7). This maneuver lifts the patierit's 
tongue from the b&ok of tlie throat. 
Au alternative and equally effective techriique for 
J opening the airway isjhe head tilt-chiri lift. Place the 
tips of the fingers df drie hand Urider the patlejit^s 
lower jaw hear the chin arid bririg the chin forward. 



With the dthei- h arid press on the parent's forchea^^ 
arid tiit the head backward^ Lift the c^^^ 
teeth are nearly brought together, but do not cld^e 
the mouth completely. Do not cbmjDress the soft tis- 

Table 5.4.— types of Masks and Canhulas for Providing 
Supplemental Oxygen 



^^^^ Cdriceri- 
tT^^ trations 

Mlf^ (percent- 
ageJ 



Comment 



riiiriute) 



Nacal catheter 



Nasal cannula 

Plastic face 
mask. 

Venturi mask 
24 percent 



6-8 



30-50 Dd riot ise iri 
cdriiatdse 
patierit. 

2*5-40 Usually we^l- 
tolerated. 



lO 



28 percerit 
35 percent 

40 percent 
Face tent 



S 
8 
8 

4-8 



Partial 

rebreathirig 
'<nask. ^. 



6-10 



50-60 



24 Ldrig-tenn 

treatment of 

patients 

with 

eopb: 

limited 
usefulness in 
the field. 

28 
35 
40 

30-50 High 

humidity; 
limited 
usefulness in 
the field. 

35-60 



Device 



FldW 
Rate 
Used 
tl[ ers 
per 
riiiriute) 



O2 
Cdricen- 
trations 
Delivr 
ered 
(percent- 
__age) 



Comment 



Nonrebreath- 
inj mask. ' 



10-12 



90 IPsrmits 

administra- 
tion of high 
concentra- 
tion of Oa. 
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o sues under the chin, for this might obstruct the pa- 
tienfs airway. 

This technique is illastrated in Figure 5:8: 

If a patient is capable of spontaneous ventilation, no 
further manipulation of the airway may be needed, if, 
. hbweven any airway cannot easily be maintained by 
pdsitibhihg of the head and jaw, especially in the 
comatose or arrested pati;^nt, adjunctive equipment 
may be useful. But remember that eyeri with adjunc- 
^tive equipment, proper placement of the patient's head 
must be maihtaihed. 

The oropharyngeal and hasbpharyhgeal airways are 
the two types of airways most cdnimonly used. Each 
, is designed for use in different situations. 

The oropharyngeal airway is a curved device that fits 
^y^L^^^. ^^^^ tongue and holds it away from 

the posterior wall of the throat. This device is insert- 
ed upside down jtip upward) into the mouth and then 
rotated as the tip reaches the back of the tongue. Do 
not push the tongue backward into the throat while 
inserting the oropharyngeal airway (Figure 5.9). Do 
not use the oropharyngeal airway on a conscious pa- 
tient. It can stimulate gagging and vomiting ir. a 
person with functioning reflexes. 

The nasopharyngeal n:rway is a soft rubber tube, 
which is inserted throu.jh the nose into the j)harynx 
behind the tongue. thu> allowing air 'd pass from the 
hose to the lower airv\ay. (Hard, plastic nasopharyn- 
geal airways are uhriecessarilv traumatic and should 
not be U'^ed.) The device should he well lubricated 
with watcr-sdluble jeliy and 'mt^ttco gmUy ic avoid 
injury to or bleeding from the nasal passages. Seini 
conscious patients tc'erate this airwav more than the 
oropharyngeal airway. 




Figure 7. Hea^t Tilt Method of Opohihg the 
Airway """"^^--^ 




Figure 8, Triple Airway Maneuver 



t wo ventilation devices are used to treat patients 
n.qr ing artificial respiration; the pocket mask and 
li e bag- valve mask. Ki:ow how to use each device. 

Thtr pocket mask with an oxygen inlet valve elimi- 
nates direct cc ^tact with the patient's nose and mouth 
and pvTiTriits hiduth-td-mouth vehtilaiioij with up to 
jO-percci;t dxygeri, with a fldw rate of 10 liters per 
minute. An oxygen !irie cdhriects td the mask's inlet ^ 
valve. To use u pocket mask, dpen the victim's airway 
and place the r.'m dt* the pocket mask between the 
patient's lower lip and chin. Retract the lip arid hdid 
the mouth open^ (Fig. 5.10). With both thumbs along 
the side of th^ masic, clamp the remainder of the mask 
-4^H-4Re--faccrGT^p^ the~jaw just bSe the angles 
with the fingers while maintaining a backward tilt of 
the heaa and a jaw thrust. Then exhale intermittently 
»nto the mask, forcing the breath, which is enriclled 
with oxygen, into the patient's iungs. If the oxygen 
Jlow rate is high enough (control valve wide open), 
periodically occlude the opening oi th^ mask with the 
tongue and' allow the oxygen fi( vv to ventilate the 
patfent. This -technique will produce an inspired 
oxygen conc.jntration much higher than 50 percent. 
As with any other means of artificial ventijalion, 
when using^ t!?^ pocket mask, observe th<t ches' foftiie-s. 
rise arid fall, wfiich iridicates adeqUrite ventilatidri. Be- 
cause both harids' cari be utilized, by the rescuer to 
ihaintairi ah dperi airway, masks df this ;yp<e are easier 
td use than bag- valve masks. 
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Figure 9. How Oropharyngeal Airway is 
Inserted 



Bag-valve iriask^ are self-inflating and, when used 
without supplemental oxygen, deliver room air (21- 
percent oxygen) to the patient^ if an oxygen source 
with a flow fate of 12 liters per minute is attached to 
the bag-valve maslc, the delivered oxygen concentra- 
tion can be increased to 40 percent. Adding an 
oxygen reservoir to the bag. can further increase the 
inspired oxygen concentration to about 90 percent. 

The mask used by a bag-valve device should be trans- 
parent so that vbmitus of secfetions around the pa- 
tient's mouth can be seen. To correctly employ the 
bag- valve mask: 

• Apply the mask so that it fits snugly over the 
patient's chin, beneath the patjeht's lower lip, arid 

i over th^ bridge of the patient's ribse (Figure 
5.11). 

• Place thuriib and iridex firigef dh thw- mask- 
thumb above , the iridex firigef and belqw the 
valve cdririectiqn — arid use the other Rngers to 
grip the patierit^sjtiandlhle an d form a tight s eirk, 

• Tilt the patierit's head biack to open the airway 
arid compfess the bag with the other hand. 

Watch for the rise and fall of the chesi to be certairi 
that ventilation is occurring. Often, an drdpharyrigeal 
or nasopharyngeal airway is desirable td keep the 
airway open. ^ . 



The bag- valve mask is tnore convenient and dell^rs a 
tilore erifiched oxygen mixture than mouth-to-mouth 
veritilatidri. Keep in mind, however, that the bag- 
valve mask rarely generates the tidal volumes possible 
with mouth-to-mouth ventilation. Gastric distehtidh is 
a problem with both techniques. 

Bag-valve maSk^s with oxygen stipplerileritatidn ir<ay 
be used to assist the vehtilatidris df a spdntaneously 
breathing patient. Apply the qgai'^k td the i^itient's face 



in the mariner described above, arid geritlv squeeze 
the bag as the patierit takes a breath. 

Demaild Vslve 

Manually triggered ventilation devjces, or demand 
valves, are available in many ambulances and are ac- 
ceptable for emergency use if they deliver a flow rate 
of at least 100 liters per minute. These devices riiay be 
connected to a mask, an endotracheal tube, or an 
esophageal obturator airway and are used most apprd- 
pnately to assist ventilation in a sporitariedusly breath- 
ing patient. A slight negative pressure, produced by 
the patient's inspiratory efTort, will trigger the Oi 
flow. The flow cpritiriues until the riegative pfe<sure 
ceases arid exhaled gases exit thfdugh a nonbreathing 
vialve. 

When treatirig. ari aprieic patierit, do not use an 
dxygeri-powered bfeathirig, device for very long with 
a^iriask, because it may cause severe gastric disteri^tion. 
Dd ridt use the device at all on patients under 12 
years df age, except under very special circumstances 
(i.e., aifway obstruction due to croup or epiglottitis). 
Because demand valves may develop high pressures^ 
the use of such a device with an ekidotracheal tube 
must be undertaken with caution. Bag-valve masks 
provide finer control of ventilation and better assess- 
ment of the patient's lung compliance. 

Suctioning 

Suctibriirig df the mduth arid thfdat is most easily 
perforriiedi with a rigid, tdrisil tip catheter. Because it 
i3 easily directed td the desired location, this devices is 
particularly useful in clearing secretions that obstruct 
visidri during intubation. Do not jam the tonsil tip 
catheter blindly into the patient's mouth or throat; 
make sure you can see where you are directing i«. 
Between suctioning attempts, clear the cathetei^ jri 
sterile water or saline and oxygenate the patierit. The 
suction unit should deliver at least 30 liters per riiiriute 
„8ir JlQ»t;aL.theiend_dLthe tube ■- ■-- 



Tracheal suctioning: the hbhihtubated patient. 

To clear large amounts of secretidris frdrii the pa- 
tient's airway, tracheal suctioning may be riecessary. 
Suctioning should always be perforriied with sterile 
techniques to avoid ihtrbducirig bacteria iritd the pa- 
tient's lower respiratory tract. The patieni must 
always be predxygeriated, arid suctidriirig should not 
cdntinue for riidre thari 10 seconds at a time. Place all 
patients uridergoing tracheal suction on a cardiac 
riidriitdr. Td accdmplish tracheal suction: 

* P^ace the patient in a seriiisitting f os?tion. Allow 
tiie patierit to breathe 106 percent Os for at least 
1 niinutes. 

• Put on sterile gloves and prepare h sterile fieM 
for the catheter and rinse (sterile salirie). 
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Figure 10. Use of a Pocket 



Pocket Mask 



Insert the sterile catheter through a nostril into 
the jjharyrix. (The suctidri should riot be engaged 
yet.) This \vill probably cause the patient to gag. 

Ask the patient to cough or take slow deep? 
breaths while advancing the catheter. This should 
allow the catheter to pass beyond the vocal 
cords. 

Cdhtihue gently advahcihg the catheter as far as 
pbs.lible: th-jn withdraw^ it, applying interniitteril 
sUctidhihg and rotating the catheter as it is pUHeci 
out. Do not apply suction for more than 10 sec- 
onds. 

Riiise the catheter. If the tracheal suctibriing is 
iibt to be repeated. sUctidp ardiirid the patient's 
mouth at this lim ^ 

If sUcHdri is repeated, predxygehale the patient 
for ax !cast 3 mr^iutes before repeat suctidniiig. 
Once a catheter has been used to suction the 



m^u^h— it-s-hmritJ-norbe udN^nced into the trachea 

again: use a fresh' catheter. 

• V^'heri su;:tioriin.'L^ is crrrijjlete, discard gloves, 
catl.eter, arid any bliiv'^r cbritariiiriated riiaterials. 

Tracheal suct^bkilhg: the ihtubateu patient. 

When large amounts of secretibris interfere with ade- 
quate vuHtilatioh, suctibriing thrbugh ail eridofracheal 
tube is indicated. This pr cess is ribt ithbiit 
danger — cardiac arrest has bi-efi -'eported durihg tra- 
cheal suctioning— and'should uoi .re done unnecessar- 

Use a sucnon catheter with a side thumb vent or Y 
tube to permit interm'ttcnt suction. The external di- 
ameter of the catheter should be no greater than one- 
third the internal diameter of the endotracheal tube. 
A i4- or I6-gaupe French catheter is suitable for most 



adult patients. To accomplish tracheal suction in an 
iritubated patierit: 

• Connect the patient to a cardiac monitor. 

• Predxygenate the patient by bagging for 3 min- 
utes with IDO percent oxygen, using a bag-valve 
mask with a reservoir and a i2-liter-per-minute 
dxygeri How. 

• Assemble equipment and put on sterile gloves. 

• Introduce the ^catheter, gently into the endotra- 
cheal tube, being careful not to let the catheter 
touch the outside of the tube. 

• Advance the catheter as far as possible before 
starting suction. 




The Bag-Valve-Mask 
11. Thd Coin^ct use b! a Bag*Vaive>Mask 
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• Apply intermittent suctidh as the catheter is with- 
drawn, rotating it as it is withdrawn. Do not take 
more than 10 seconds. Remember, pr olonged sac- 
tionihg can cause hypoxia and cardi^ac arrest! 
Keep an eye on the itidhitdr. Discontinue sacdon- 
ihg and administer dxyfeen to the patient at the 
first sigh of an arrhythmia. 

• Before rep.eatirig the procedure, reoxygeriate the 
patient with 100 pe^rcent oxygen for at least 3 
mihiites. 

• After suctioning the^racheobronchial tree, flush 
the catheter with sterije saline. The nasopharynx 
and mouth may then be suctioned with the same 
catheter, but once the catheter has been used in 
the nose, mouth, or throat, do not use it in the 
endotracheal tube.' 

• Should cardiac arrhythmias, brdrichdspast^ or 
other problems arise, stop suctioning immediate- 
ly, withdraw the catheter, and administer 100- 
percent oxygen to the patient. 

Direct fcaryngoscopy 

Direct laryngoscopy is an examination of the larynx 
and associated structures with a laryngd.scdpe. Usual- 
ly, it is pefformed to locate and remdve a foreign 
body obstructing the airv/ay (e.g., in the "cafe coro- 
riafy"). It is also part of the procedure for endotra- 
cheal intubation. 

Within the handle of the laryngdscdpe is a battery 
and a removable blade. There are two basic types of 
blades— curved (Macinidsh) and straight (Miller, 
Guedel). The curved blade is designed to slip between 
the epiglottis and the base of the tongue, while the 
straight blade is designed to expose the vocal cords 
by lifting the epiglottis. Check the laryngoscope pen- 
pdically and always before each use to ensure that the 
batteries and light bulb are functioning. The light 
should be bright white and steady; a flickering yelldv/ 
light is useless. Assemble the laryngdscdpe and check 
the light on each blade every day. Replace aginE, 
batteries or bulbs promptly. 

The Magill forceps is a long, curved device designed 
to reach into the posteridr pharynx. It is used to 
extract foreign bodies visible during direct laryngbs- 
copy and, also, to guide an endotracheal tube into 
place during nasdtracheal intubation. 
In most cases ihvdlvihg foreign body obstruction—in 
the "cafe cordnary," for example—you wjll no? have 
time to make elaborate preparations. Speed is impdr- 
tant. Td perfdrin direct laryngoscopy: 

• Asseinble the la»*y'igoscope and have the Magill 
fdrcef * iis 'idy: 

• Flex 'he patient's neck forward and extend the 
head backward so that the head is in the "sniff- 
ing" position. 

• Grasp the laryngoscope in the left hand and the 
Magi!l forceps in the right. Insert the laryngscope 



blade into the right sid^ of the patient's mouth, 
and gently use. the blade to push the paUent^ 
tongue toward the left, ' 

• Slowly advance the blade toward the epigldtffe^ 
exerting gentle traction upward at a 45 degree 
angle, until the foreign body is cleariy visible. 

• Grasp the foreign body securely with the Magill 
fdrceps and pull_[t free. As soon as the dbstrUct- ^ 
ing object is removed, withdraw the laryrigos- 
cope blade and attempt to ventilate the patient. 
Inability to ventilate with the head properly posi- 
tioned may indicate parLof the object is still in 
the airway. Look again. Time is critical. 

• Be sure that an dxygeh cylinder and bag-valve 
mask are available while removing the object so 
that ventilatidn with an enriched oxygen mixture 
can begin immediately after the object is re- 
moved. 

Figure 5.12 illustrates the correct^ position of the pa- 
tient and the laryngoscope for Yemoving a foreign 
bddy frdm the airway. 

Ehddtracheai intubation 

' Endotracheal^ intubation is the best way Jd achieve 
complete control of the airway, offering Feveral ad- 
vantages over other adjunctive dr ndnadjunctive tech- 

, niques: 

- It chiployes the cuffed endotracheal tube that 
protects the airway frdni aspiration. 

• It permits IPPV with 100 percent oxygen. 

• It prdvides access to the tracheobronchial tree 
for suctioning of secretions: 




FiguiB 12. the eonwi Plwitibn CiLth© PaMent and 
Visuallzit^i Foreign Body with a 
Laryngc»cope 
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• It does riot cause the gastric distehtibh associated 
with mouth-tO'itidUth or bag-vaive mask ventila- 
tion. 

• it maintains a patent airway iri patierits who de- 
velop obstruction despite the Use of drbpharyh- 
geal or nasopharyngeal airways. 

The principal immediate hazards of the techriiqUe are 
inadvertent intubation of the esophagus and passage 
of the endotracheal tube past the carina into the righi* 
mainstem bronchus. Proper technique, including care- 
ful auscultation of all lung fields after intubation to be 
sure that breath sounds are heard equally on both 
sides of the chest, reduce the chanc.es of either hazard 
occurring. Additional immediate complications of at- 
teriipted iritubatidh include injury to teeth, lips, 
riibUth, pharynx, or larynx; bronchospas^; and aspira- 
tibri bf bibbd br vbmitus during the intubation proce- 
dure. 

Endotracheal intubation should not be attempted Until 
the pacient has been adequately oxygenated by some 
other means (mouth-to-miouth ventilation, bag-valve 
mask, bag-esophogeai obturator, etc.). One of the 
most common mistakes in the treatment of cardiac 
arrest is attempting endotracheal intubation ton early, 
thus wasting precious time in an already hypoxic pa- 
tient.. The patient needs the period of oxygenation 
before intubation to tolerate the 20 to 30 seconds 
without ventilation that occurs during insertion of the 
endotracheal tube. 

While another member df_ the team manages the 
airway and vehtilatiori, carefully assemble the folldw- 
irig equipment: 

• Endotracheal tube. Choose an endotracheal tube 
of the appropriate size. (A size 8-mm internal 
diameter tube is probably most easily passed in an 
average adult.) The cuff should be inflated to 
check for leaks and then deflated; a syringe 
should remAih, attached. Keep a hemdstat ready 
to clamp bff the iriflatidn line. Lubricate the end 
of the eridbtracheal iUbe with water-soluble jeily. 
A stylette may be placed inside the tube td stiffen 
its curve. If nu^ is used, it should be lubricated tb 
facilitate removal. In addition, bend its terminal 
end to form a gentle "hockey stick" curve. The 
end of the styjette should rest at least one-half an, 
inch back from the end of the endotracheal tube. 
Insertion of the stylette beyond the end of the 
endoiracheal tube may damage the vocal cords 
and the surrounding structures. 

• Laryngoscope blade. Assemble the laryngoscope 
and check the light to make sure^it is white and 
steady. An alternate type blade (its light also 
?hecked) shduld be available if needed. 

• Suctidri apparatus. Check the suctidri apparatus. 
Attach a tonsil section catheter tb the tubing. 
Place the sl'ctidn apparatus within easy reach. 

• block or oropharyngeal airway. Prepare a bite 
block or orcp}'.a» y igeal airway for insertion after 
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Figure 13. Removing a Foreign Body with MagHI 
Forceps 



iritubatibri. Either of these devices prevents the 
patient frdril biting down bri the tube. 

• Tape. Prepare tape strips bf th^ apprdpiiate 
length to secure the eriddtfacheal tube iri place. 

• Magill forceps. Keep a Magill. forceps dri harid iri 
case a foreign body obstructing the airway rieeds 
removal (see Figure 5.13). 

While one rescuer is preparing the equipment, another 
should: 

• Hyperventilate the patient, with iCO percent 
oxygen. Partial plates and dentures should be re- 
moved before intubation is attempted. 

• Flex the patient's neck forward and extend Ihe 
head backward sd that the head is in the **snifr- 
irig" poR.tidri. It may help td put a folded towel 
Urider the patierit's shdulders and ahdther under 
the head. 

• Grasp the laryrigdscdpe iri the lef^. harid arid 
inser; the blade irito the patient's mouth; irisert 
the blade into the right side of the mouth arid 
then use it to push t^^c tongue gently to the left. 

• Advance the blade — the curved blade to the val- 
lecula (the space: bejween .:the epiglottis and the 
base of the tongue) or the straight blade beneath 
the epiglottis, Exert gentle traction upward at a 
45° angle td the floor. Do not use the' upper teeth 
as a fijlct'urii. 

• Advance the blade until the epi glottis and vdcal 
cdrds coriie into view (see FigUre 5.14). 

• Suctidri out any secfetidris that are iri th^ way. 

• Under direct visidri, irisert the tube with the fight 
hand, from the n /ht cdnief of the mouth, arid 

pas': it th oirg:i the vocal cords. 

• Remove the stylette from the tube after the cuff 
passes about 1 inch (not more) beyond the vocal 
cords. 

• Observe the chest to see wheiher it rises with, 
ventilation, and auscultate both sides to determine 
whether brer Ml sounds are equal. 

• iriCate the cuff, clamp off the infiaticn line 
beydrid th:: sriiall pijot baUddn, arid ventilate 

.IrdUgh the tUbe (see FigUre 5.15). 

• Sec»»r^ the tube if it is pfdpefly pdsitidried. Neve* 
tak^: the harid off the endotracheal tube bef<ire it 

173 



Li 



Tbnclue 




Figure 14. View 0^ the Vocal Co^ Throagh the 
Laryngoscope 1 



has been secured with tape or ties. Even then, it 
is a good idea to support the tube by hand. There 
is hpthihg itidre discouraging than to accomplish 
a difficult intubation only to have the tube slip 
but of the trachea. 

If breath sounds are absent when ventilating through 
the . tube, the esophagus is probably intubated. Deflate 
the cuff immediately, remove the tube, and ventilate 
the patient before the next attempt. If breath sounds 
are heard on only one side of the chest (usually the 
right) Of are much louder on one side, the tube has 
probably , entered a mainsteni bronchus. In this case, 
deflate the cuff and pull the tiibe back very slowly. 
At the same time, ventilate the, patient uhtj! breath 
sounds are heard equally on both sides of the chest. 
Then, relnflate the cufl", and secure the tube in place. 
A word of caution:^/; intubation attempt shoutdrnot 
take any more than 30 seconds. The most frequent and 
serious cdmplicatidhs result fidm protracted periods 
of interrupted veritilatidri. Arid, if an endotracheal 
tube cannot be iriserted after two, or at the most, 
three atterilpts, veritilation should be performed with 
an esdphageal airway; > 

Fdlldwing intubation, oxygenate the patient thorough- 
ly with the bag- valve mask and suction if necessary.- 
Clearly mark the point where the endotracheal tube 
emerges from the moutfi to a^low medical persdririel 
to determine whether the tube has slipped in dr, dut. 
Once the cuff is inflated and the tube secured, a 
nasogastric tube may be passed, td decdrilpress the 
stomach, if heeded. 

Esophageal Obturator Airway 

The esophageal obturator airway is a Iphg tube that 
saperficially resembles an endotracheal tube. It is- 
open at the top, sealed at the bottom, and cdritairis 
numerous holes on the side hear its upper end, A 
mask fits over the tube at its upper erid, and an 
inflated cuff is located hear its bdtidrii end. Wlicn the 
esophageal airway is prdperly placed; and the msek 
seated firmly oh the face, air that is b'own in by 
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mouth dr bagwalve mask will enter the- padent's;p'har= ^ 
yhx thrdiigh the side hdies iri the obturator; Since the 
iriflated cuff dbslructs the^esophagus, and the mask 

- seals dff the mouth arid nose, air can only travd 
the trachea. Thus, the esophageal obturator prevents 
progressive gaistric distention during assisted ventila- 
tion arid also lessens the jiklihood oj* regurgitation of 
stomach contents. Using the esophageal airway, how- 
ever, is not without hazards: Rough handling during 
insertion may damage structures in the pharynx, arid 

' excess inflation of the cuff may rupture the esdpha- 
gus: 

To insert the airway, place its top end. thrdugh the 
port of the supplied face mask. Many of these masks 
have inflatable rims, wjuch shdujd be fiilly inflated 
before the airway_ is inserted. The patierit's head 
should be slightly flexed and the jaw pulled forward 
while the cuffed erid df the tube is advariced bliridlyt 
but gently, iritd the esophagus until the mask sits _ „ 
firihly dh the face {:,ee Figure 5.16). If the mouth is 
dry, the erid df the obturatdr rilay rieed td be lubricat- 
ed with a water-sdiiible jelly. 

Never jam the tube down: If you meet resistance, 
geiitly pull the tube back and try to advance it again. 
Iri rildst cases, the tube will follow jhe: natural curva- 
ture of the throat and move easily into the esophagus. 
But because it is always possible to inadvertently iritu- 
bate the trachea with this device, check the Idcatidri 
of the tube: Tilt the patient's herd back, hdld the 
mask in place, ventilate - thrdugh the airway, arid 
watch the chest to see if it rises and falls. If the chest 
moves, the tube is iri the esdphagus, and the cufT can 
be inflated with 20 td 30 ml df air. Td recheck the 
position of the esdphageal airway, veritilate the chest 
again and listen for i5reath sdurids. If there is no chest 
expansidn or if breath sdurids are absem, the airway 
may be Iddged iri the trachea. If this ;s the case, 
reriidve the airway at orice (cuff deflated)iand contin- 
ue veritilatidri by another method. Try again to rein- 
sert the obturator. / 



Observe these important guidelines when using the 
esophageal obturator^ sirway: 




Figure IS* Inflated Eridc^racjhe^l Tube [n Its 
Correct Posltlori/ 



/ 



Use the esophageal siiway dhly dh tthccmscibus 
patients. Its use causes gagging arid vdiiving dri 
cdhscibiis and seitiicdriscidus patierits. 

Do' riot Use the esdphageai afrwayjati patipints.iess. 
\ thari 16 years did or 5 feet tall.. / 

bo not use the esophageal airway on patients 
who have esophageal disease, cirrhosis* of the 
jiver, or who have ing!?sred, caustic substances. 

• Po not rciTiove the esophageal obturator airway 
from an anconr«cious patient until the airway has 
been secured with an endotracheal tube. Removal 
otV the esophageal airway results in considerable 
regurgitation of stoini?oh contents. In this case, 
unless the tratchea-^has -first *:>eer» protected with a 
cuffed endotracheal tube,; regurgitated material 
will inevitably enter the lurigs. 

To intubate the trachea of pats-^rit who hu? an esopha- 
geal dbturitdr airway in place: " ' 

"* Hyperventilate the patierit for several iriiiUUes 
with lOp percent oxyg.eri. Have all the equipment 
ready— vsuctidri^ lafyrigvoscope, blacie, endotrache- 
al tubeAsyririge, etc. — because once the mask 
ffdrii the vcsopbagea'. obturator is removed, there 
will be no way to ventilate the patient. Speed in 
endotracheal intubation is essemjal. Tc remove 
the mask fr^m the obturator, pinch the tube as it 
extends tlitough the mask and lift the facie ma^k 

\ 

• Push the obturator tube to the left side of the 
patient's mo^th, insert the laryngoscope blade, 
and intubate \b the usual oianner. 

• Observe the \^bcal cords, as you would in any 
other endotracheal ihtubatidri. The pr :sehce of an 
dbtyraidr in trie esdphagus ddes not guarantee 
against inadvertent iritubatidn of the esdphagus 
with the eriddtracheal tube. Lddk fdr the cd. ds, 
which will lie abdve the esdphageai dbturator. 




IrUJatea 

cuff • 

Esophagas 



Figure 16. Esophageal ObturatcN' In the ebrmct 
PMitlbh 



• ' Pdsitidri the^eriddtracheal tube, iriflate its cuff, 
1 arid j check the tube's pdsitidri by auscultating 

' both lung fields: Secure it carefully in place: 

-SJ— Suction the back of the patient's throat, deflate 
the cuff on the^ophageal obturator, and gently 
remove the obturator: Keep a tonsil suction 
handy; 

• Anticipate massive regurgitatiO'i. No matter how 
securely the endotracheal tube has been taped or 
tied in, hold it in; place while the obturator is 
being \vithdrawn, lest it be pulled but with the 
obturator. 



^ Gf^est SffComprcssion With eatheter 
and With Catheter and Flutter Valve 

In tHe patient with tehsidii prieumpthdrax dr large 
simple prieumdthdrax»^ emergency decdriipressidri df 
the pleural space riiay be lifesavirig. Be feasdnably sure 
of the.diagridsis before atteihptirig this procedure, how- 
ever, becaiise iritrddUcirig a needle into the chest wil! 
almdst certainly create a prieutt^othdrax if the patient 
ddes ridt klfeady have one. 

In order to perform this type of chest decompression, 
tfssembiei the foUowsng equipment: 

• Large bore (12- to 14-guage), dv T-the-heedle 
catheter. 

• Heimlich valve dr a finger cut frdrii a rubber 
gldve. 

• Rubber barid df sutrte td secure the flutter valve 
(or: cdniir»£foially available pneumothorax 
device). ' ./ 

• Iodine swaos tor skin prep. 

• Be«?x)in . 

• &ressinj;s, tape. 

insert the cathf ter into th^e rubber glove finger, pierc- 
ing it thrcugi; the tip (Figure 5.17). To prevent leak- 
age, '.vTe the improvised flutter, valve to the cath- 
eter fwi..{i a rubber band or suture. (The flutter valve 
allows air . to escape the pleural sjpace while fsreveht- 
irig^its entrance. Next, ldc;iite the secdhd dr third 
intercdstal space {the space betweein the secdric/ arid 
third ribs dr between the third arid fdUrth fibs) iri the 
rilidclaviculaf lirie (apprdxi.Tiately iri line with the 
riipple) dri the affected side on the patient's chest 
(Figure 5^18) arid prep this area thoroughly \yjth 
iodide. Introduce the catheter and needle, with the 
flutter devic^secured over the catheter, just above 
thel rib margin ai the site selected. There will be a 
**pop" as tjie needle enters the pleural space, and^air 
under pressure should sxit through the flutter valve, 
Advunce the^ catheter over the needle, as you would 
wheii starting an IV, and reihdve the needle. Paint 
the surroundihg skin with behzbih, this will riiake the 
tape stick better. Allow the benzdiri to dry, aiid then 
secure tjhe catheter iri place with tajje, takirig care ridt 
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Figure 17. Pr&parisig a ilelmjlch Vajve Using tha 
Finger cf a Rubber Glove 

to let the catheter kink. Make sure the flutter valve, 
unobstructed, is dutside the dressing. 

Use of Positive-End Expiratory 
Pressure (PEEP) 

Pdsitive-ehd expiratory pressure, or PEEIl, is the 
maihtenaiicc of r^'^' iVc pressure at thcJ eiiii of the 
expiraldry pK?v o/*r*- , 'iratidn. During ridrpal, spon- 
tanediis vertt'^ ^ror,^ ib- ' iressure in the airways at the 
end of expiration 1 i? iero, and some alveoli normally 
collapse durircg expiration. When widespread atelecta- 
sk and shunt are a problem^ sometimes it /is desirable 
to maincain positive pressure at the^nd-of expiration 
to kee^_s?yL:ojt^open_aiid-df4ve'^any fluid present in the 
alveoli out into the interstitium or capillaries — i.e., 
severe pulmonary edema, shock lur.g (adult respira- 
tory distress syndrome), and massive atelectasis Trom 
any cause (chest ti auma). In the field, PEEP is chiefl/ 
indicated for the intubated paltieht who suffers frdm 
one of the abo ve cdhditidris and must be transported a 
long distance, ; " 

There are several ways to create PEEP, in the field, 
the Biohringer valve —a cylinder enclosing a suspend- 
ed metal bail — is tnost aseful. When connected to the 
expiratory port df the bag •valve mask, the valve cre- 
ates PEEP by forcing the Daiiehi to exhale against the ? 
weight of Vhe ball. Dilfererit valyes provide 10-, 
and 15-centjmeter water eXpirfktdry prer>sure For the 
device to function, hold the ^ bag-valve so that the 
Bpehrih^er valve is at all times vertical. Except for 
this variatiph, use standard bag- valve mask ventilation 
lire. 



Cricothyrotcmy 

efic^^thyrotdmy is indicated to relieve life-threatening 
upper airway obstruction when, manual maiieiivers to 
establish an airway (head tilt, triple airway maneuver) 
and y^htilatioh attempts have failed and, when ehdd- 
uaclleal ihtubatioh is not feasible. Such cases may 
iripfude the patient with severe laryngeal trauma dr 
ie patient whose upper airway is dbstriicted Jjy a 
foreign bddy that canridt be extracted with y^^irect 
laryrigdscdpy. / 

Cricbthyrdtdmy involves cdnsiderable hazara: Possi- 
ble cdmpiicatidns include bleeding into th^ airway 
and faulty placement of the cannaia in the^i;bcutane- 
ous tissue rather than the trachea, resulting in sabcu- 
tahedus dr mediastinal emphysema. Do 'not perfbrm 
cricdthyrdtdmy dn infants or children: all patients, 
tracheal intubation^ when it can be accomplished, is 
the method of first choice: 

One Commercially available Ktricotnjnrotomy kit con- 
sists of a 7-gRage stainless steel trocar-cannula and 
about 22 inches of auxiliary latex rubber tubing for 
moutfi-t ^-rachea respiration and for kdrjinistratibn of 
oxygen (Figure 5.19). The curvature of the trocar 
cannula is that of a cdnvehtidnal trachedtdthy device 
ko that It lies in ho proper plane as it enters the 
trachea. The baydrcr Hp of the trocar, which ts used 
to penetrate the cricothyroid membrane, is accurately 



2nd or 3f'i Interspace 




Insertion Sites for 
becbmpresslon Catheter ; 

Rgtire 16. Tb^ thore>: Being Prepatedjor Insertion 
in a Decbmp<^s8lbh Catheter 
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tooled to permii smooth /peoetration of the membrane 
and insertion of the cannula. The other end of the ^ 
cannula consists of a notched disk and a Luer-Lok 
fitting. Jhr auxiliary tiibing has a matching Luer-Lok 
fitting with a chimney projection at one end and a 
conical piece at the other end shaped to adapt to any 
source of oxygen. The chimney piece may be fingered 
rhythmically when the fittihg is attached to ah 
; oxygen source. 

To perform a cticothyrdtdmy with the above* kit: 

• Identify the cricdthyroid membrane by tilting 
back the patient's head and palpatirig for the V- . 
notch of the thyroid cartilage (Adam's apple). 

• Stabilize the larynx' between the thumb and 
middle finger, while palpating with the. index 
finger. 

• After locating the V-notch, slide the index finger 
down the depression betwf*en the thyroid and 
cricoid cartilages; this is the cricothyroid mem- 
brane (Figure 5.20). 

• Puncture the membrane with the trocar-cannula 
assembly near the fingernail of the index finger 
along the midline of the membrane and perpen- 
dicular to the surface. Insert the cannula until the 
marker contacts, the skin an2 then remove the 
trocar. 

• ' Gentle pressure on the cannula will faicilitate its 

entrance into the trachea. Keep the notch of the 
disk uppermost. 

• Affix the disk to the skin with adh^-sive tape. 

• Attach the diuxiliary tube and commence mouth- 
/ to-trachea respiration or attach to oxygen supply^ 

as indicated. Monitor : respiration and modulate 
oxygen flow by fingering the chimney piece. 

• Use a No. 10 catheter for suctioning through the 
cannula. 




Figui9 19. cHcothyitildijtotny kit 
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Anotifier commercially available kit consists of a knife 
blade and cannula. The knife blade, rhbuhted in a 
rubber holder, is short enough to prevent injury to 
the posterior la-^' rigeal.wall. The canntila or emergen- 
cy airway is a siiibbthly rounded 90** metal tube. On 
the outside end, *He cahhuLa has a standard 15-milli- 
me|er adapter so that it can be attached to such veriti- ' 
latidn devices as the bag-valve mask (FigUie 5.21). 

If a cricbthyrdtbrny kit is ndt available, any knife 
blade and a standard 90" tracheostomy tube may be 
Used instead. 

When using the kit illiistrated in Figure 5.21, first 
locate the cricothyroid membrane and then: t 

• Puncture the membrane with the knife blade _ih- 
serted transversely in the midline along the fin- 
gernail. Make the puncture cleanly to avoid later 
CQpiplicatidhs. 

• While cphtinuihg to stabilize the laryfix with the 
left hand, poke the cannula through tlie puncture 
hole. Using cdntrdlled fdrce, keep the tip pdint- 
ing tdwafd the feet Until |he flange is flush With 
the skin. ^ 

• , Check fdr correct cannula location t)y listening 

and feeling the airflow through it»^ and by venti- 
lating through it» vvhjle checking whether thei 
chest rises and whethej breath sounds are audi^ 
ble. ^ 

• Once it is properly pdsitidned, secure the cannula 
in place with the tape prdvided. 

The technique is pdtentially hazardous. It should ^only 
be perfdrmed by persons trained iii 'he animal labora- 
tory and authorized by their ph ^' n director to 
perform this technique in the field. 

Transtracheal Jet Insufflation 



Transtracheal jet ihsufflatid.^ is another useful emer- 
gency vehtilatidh technique, i utilizes the high -flow. 




6. tocattrtg the ericothyrold MUimbrsine y 
with Index Finger 
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hij^h-^:-: rciet principle. Its indications and hazards 
resi .> a: : « of cricdthyrbtdmy, but it requires ad- 
ditibri.Hl .^v.'.ivUzed equipment. ' 
To perform trahstmcheai jet insufhationi 

• Place the patient supine and identify the 
cricdthyi-did membrane by stabijizing the larynx 
with the thumb and middle fingers of one hand 
arid palpating for the V-notch (Adam's apple) of 
the larynx with the index finger. Slide the index 
finger into the cricothyroid membrane — the 
grddve beneath. the V-notch. 

Advance • a 14-gauge, over-the-needle catheter, 
with attached syringe, through the skin and cri- 
cdtliyroid membrane into the trachea at an_angle 
of approximately 60" to the frontal plane (Figure 
5.27). 

• After popping through into the trachea, aspirate 
~1fiF*^l1nge. If free air returns, the needle is in the 

correct position. 
^ Advance the plastic catheter over the needle to 
its full length, so that the hub rests against the 
skin, and remove the iririer needle (Figure 5.23). 

• Aspirate the catheter agairi td reddrifirm its posi- 
tion, and securely fasten its hub td the skin. 

• Cdririect one erid df a piece of flexible tubing to 
the catheter's hub arid attach the other end to a 
harid-dperated valve connected to an oxygen 
sdurce at 60 psi. 

• Sldwly open the valve to allow gas to flow into 
the lungs, thus allowing inspiration. CheA ade- 
quacy of ventilation by observing the chest for 
expansion and auscultating for breath sounds. 




Figure 21. Anothar Crtothyn^ 




Figure 22. 14 Gauge Catheter Insertion 

* Close the valve to accomplish expiration. This 
stdps the gas flow and permits passive exhalation 
secdridafy to elastic recoil of thejungs and. chest 
wall. The inflation: deflation time ratio should 
approximate that of normal respiration — that is, 
1:2. 

Like cricothyrotomy, transtracheal jet irisufflatiori is 
potentiairy haiardous. Therefore, it should be per- 
formed only by persons trained in the ariiriial labdra- 
tory and authorized by theij* physiciari advisers td 
perforin ihe technique in the field. 




Figure 23. Transtracheal insufflation 
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Glossary 

alvedliis: A socket for the teieth itiade of bbriie; a lung 
air cell (plural: alveoli). 

arigibneiirotic edeiiia: A cbhditibh of r.llergic origin, 
characterized by hives and swelling of various tis- 
sues;, may involve iaryngeai ed^ma, facial swelling; 
and, sometitnes, vascular coiiapse, 

apnea: A cessation of. breathing; the absence of respi- 
ration; asaaiiy tempbrary. 

atelectasis: A collapse of the lungs, alveolar air sacs. 

bronchospasm: A severe constriction of the bronchial 
tree. 

bronchus: One of the, two main branches of the tra- 
chea that lead to the righi and left lungs; any of the 
larger air passages of the lunf 

carina tracheae: The point w Here the trachea bifur- 
cates into the right and left maihstem brbhchi. 

cncfjthyrbid meiiibrahe: The fibrous portion bf the 
larynx. 

cyanosis: A bluehess of the skin due to ihsufficie: 
oxygen in the blood. 

dyspnea: A difficulty in breathing, with rapid shallow 
respiration. ^ 

epiglottis: The lid like cartilaginous structure bver- 
hahgihg - the superibr entrance tb the laryr.x and 
serving tb prevent food from entering the larynx 
aiid trachea while swallbwihg. 

flail chest: A condition in which several ribs are 
brolcen. ' each in at least two places; or a sternal 
fracture, or separation of the ribs from the sternum 
producing a free -or floating segment of the. chesty 
wall that moves paradoxically on respiration. 

hemothorax: A bleeding into the pleural cavity. 

hypercarbia: Ah excessive amount bf carbbh dibxide 
in the blcj^bd; a carbon dioxide pressure greater than 
45 tb 50 tbrr, -/ 

hyperpiiea: An increased depth of respiration. 

hyperTentilation: An increased rate and depth of 
- breathing resulting in an abnormal lowering in arte- 
rial carbbh dibxide pressure. 

hypbcarBia: A-^ abhbririally low carbbn dibxide • >' :s- 
siire in the blbbH. 

hypoventilation: A reduced rate and depth of breath- 
ing resulting in a rise in arterial carbon dioxide 
pressure. 

Hypoxemfa: An inadequate oxygen supply in the 
blood; an arterial oxygen pressure bf less than 60 
torr. 



laryngeal edema: An excessive amount of tissue fluid 
in the larynx. ; 

laryngospasm: A severe constriction : of the larynx, 
often in response to allergy or noxious stimuli. 



larynx: The organ of voice production. 

minute vdiuntG: The voiun^e of air inhaled and exhaled 
during 1 minute; calculated by multiplying tidal 
volume by respiratory rate: 

open pneumothorax: A pruMmothorax caused by an 
opening in the chest wall; a sucking_chest wound. 

orthopnea: A seve. e shortness of breath or difficulty 
in breathing when lying down; relieved by placing 
the patient in a sitting pbsitipri. 

paradoxical respirajion: Respiratibh_pccurririg iii ah 
open chest wound, where liihg fills bh expiration 
and deflates bh inspiration. 

pharynx: The portvoh of the airway between the nasal 
cavity and thr larynx; cbhsists bf the nasopharynx, 
brbpharyhx, arid laryngbpharynx. 

pheiimothbrax: Ah accumulation of air in the pleural 
cavityr usually entering after a wound or injury that 
muses a penetration of the chest wall or laceration 
of the lung. 

raies: An abnormal breath sound produced by the 
fio%v or air through alveoli and bronchioles when 
tbcy are constricted by spasm or filled by secre- 
tions. 

rhbfichi: A cbarse raUhng sound ^-oiriewhat like snor- 
ing, usually caused by secretions in the bronchial 
tubes. 

shunt: A situation in which a portion of the output of 
the right iieart reaches the left heart without being 
oxygenated in the lungs; may be due to atelectasis, 
pulmonary edema, or a variety of other factors. 

stridor: A harsh, high-pitched respiratory sound asso- 
ciated with severe upper airway obstruction (such 
as laryngeal edema). 

subcutaneous emphysema: A condition in which 
trauma to the lung or airway results in the escape 
of air into body tissues, especii'lly the chest_ wall, 
neck, and face; a crackling sensation will be felt bh 
palpation of the skin. * 

sucking chest wound: See open pneumothorax. 

tachypned: Excessively rapid rate of respiration (over 
25 per rpinute in adults). 

tension pneumothorax: A situation in which air enters 
the pleural spac»j through a defective oneway valve 
in the lung cauiJng progressive increase in intra- 
pleural pressure, with \uv£ collar se and impairinc.-* 
bf circulation^. 

t"dai voiume: The amount of air -nh^led o^ c'j'haled 
during any level cf activity, the volume of one 
breath at rest (resting tid.il volume) is about 5QQ ml. 

trachea: Thp cartilaginous tube extending from the 
larynx to its division into the mains^eir brQnchi; the 
windi)ipe. 

wheeze: A high-pitched, whistling sbu.iii characteriz- 
ing a:« obstruction or spasm bf the .jwer airways. 
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APPENDIX A 

AMiiPCftN HEART A^ClitjON 
ePR EUe eRITieftL PEB^RMANCE 
RATlONAtE OBSTRUGTED AIRWAY 



I: eoNsejotJS victim. sittiNo or standing: 

COMPLETE AIRWAY bBSTRUCTION 



I. CON SCiOUS VICTIM, SITTING OR STANDING: 
COcvIPLETE AIRWAY OBSTRUCTION 



Elapsed 

-Tims 
(Secbica) 



Min. Max. 



Activity and 

-Time 
(Scrbhds) 



Rescuer asks: 
"Can you 
speak?" f2- 
3). 



4 back blows 
(3-5). 



Critical 
Perfbrffiance 



Rescuermust 
Identify 
complete 
airway 
bbstnictioh 
by asking 
victim if he 
is able to 
speak. 

Delfv*- ^. 
sl^arp 
blows 
rapidly and 
forcefully 
to thr jpirie 
bttweeri 
the 

shoulder 
blades: 

sapport 
victim's _ 
rhe^t with 
ot^ -tx hand: 



Rationale 



Elapsed 

Time 
(Seconds) 

Min: Msx: 



Activ4ty arid 
Time 
(Seconds) 



- Critical 
Performance 



Rationale 



13 18 4 abdominal 
thrusts (8- 
10). ' 



Stand behind^ 


The sequence 


victim pnd 


of back 


wrap your 


blows arid 


arm around 


abdokainal 


his waist. ^ 


(or chest) 


Grasp one 


thrusts riiay 


fist with 


be mnre 


your other 


effective 


hand : jd 


than either 


,)lacs 


maiieaver 


thurr.b side 


used alone. 


of fist 




between 




xiphoid and 




umbilicus. 




Press fist 




into 




abdomen 




Willi quick 




nbward 




thrusts. 


^ 



13 



18 Alternative 


WVap your 


CHest thrusts 


tc 


hands 


are more 


abddmirial 


under 


easily 


thrust— if 


victim's 


delivered 


chest 


I'rms ?b 


thari are 


thrusts are 


encircle 


abdominal 


indicated: 


lower 


thrusts 


(8^10). 


cbejf. 


when the 




Grasp orie 


abdominal 




fist with 


girth is 




other hand, 


large, ai^n 




thuriib side 


gross 




or lower 


obesitv 




sternum. _ 


in 




. P-'ess with 


a^viiriced 




quick 


pr?)2 nancy. 




' back^va;d 






>"aits.^ 
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I; CONSCIOUS- VICTIM. SITTINXj^OR STANDING: 11. VICTIM LOSES CONSCIOUSNESS 

COMPLETE AIRWAY OBSTRUCTION . (Contihued) 



Elapsed 
-Tiitie 
(Seconds) 



Min. Max. 



24 



33 



A nivity and 
Time , 
(Seconds) 



Alternate 

efTective, 
of victim 

ioScS 

consci-jiis- 

Seconds 
i )r each 
complete 
sequence: 
(M-15). 



Critical 
Perforrriahce 



Repeat above 
maneuver 
in rapid 
sequence. 



H. VICTIM LOSE^ CONSCIOUSNESS 
iO 12 



Pbc- in 
;,jpihe 
position, 
open 

airway and 

ventilate: 
(10-12). 



14 



4 back :;)bws 
(4-6). 



Head-tiit. 
method for 
opening 
airway. 
Airway 
remains 
obstructed 
(Modified 
jaw thrust 
if 

neces^iary, 
e.g., in 
suspected 
cei vicai 
spine 
injury). 

Roll victim 
toward 
you, usir»g 
your thigh 
for 

support. 
Give 4 
forceful 
and rapidly 
delivered 
blows to 
spine 
between 
shbulde. 
. blades; 



Rationale 



Tiine is of the 
esst:nce: the 
two 

techniques 
are rapidly 
repeated 
alternately 
nntii 

obstruction 
is relieved 
or 

uncon- 

scibushess 

occurs; 



Ccmpieie 
airway 
obstruction 
by a 
foreign 
body is 
assumed 
present, but 
at this 
point si? 
.attempt 
must be 
niade io 

ijci SOiric 
air into the 
lungs. • 



Elapsed 
-Tine 
(Secri)ds) 

Min. Max. 



24 



30 



24 



30 



1:82 

V-.13 



r\l*l+-V-iiy allU 

Tirrie 
(Seconds) 


Critical 
Perfbrrriarice 


R^tibriale 


4 a';>dominal 


Tarn victim 


Kneeling at 


thrusts (10- 


supine. 


victim's 


12). 


Pbsitibri 


side gives 




yourself 


the rescuer 




with knees 


g. jater 




cli.^'2 to 


mobility 




^ vict'.fi 


arid access 




hips. l*la^e 


to the 




heel of one 


airway. 




hanr' 






between 






xiphoid and 






umbilicus 






and second 






hand on 






top. Press 






into 






abdomen 






witfi quick 






upward 






thrust^: 






Correct 






hand 






placement 






is critical. 




Alternative 


Tarn victim 


There ? c no 


to 


s_upine._ 


signiilcant 


abdbmihal 


Open the 


diftererices 


thrust — if 


airway and 


in the 


chcSt 


turn ihc 


cirway 


thrusts 


head to brie 


flow, 


indicated: 


side; Harid 


pressure, 


(ib-;?> 


n'^sition for 


and volume 




and 


between 




application 


abdominal 




of chest 


and chest 




(hriist is 


thrusts. 




thi? same as 


The chest 




thai for 


thrust is 




applying 


preferred 




closed" 


for special 




chest heart 


circum- 




compres- 


staiic.* i.e.v 




sion (heel 


advanced 




of hand on 


pregnancy 




»ower half 


or marked 






obesity. 




.teril im). 






F/.ert 4 






quick 
dbwrixvard 






thrusts :H'».t 






will 






compress 






the chest 






cav ity. 





III. Ul^ebNSCiOUS yicrriM-UN';^iTNESSED 

(Continued) 



Elapsed 

Time 
(Seconds) 

Min Max. 



Activity ard 
. Time 
(Second • 



Critical 
PerFoi i'ahce 



Rationale 



30 



38 



33 



42' 



Attempt to 
veritiii:<e: 

(3-ri). . 



54 



74 



Repbsitibri 
head using 
head-tilt 
and 

attempt 

ventiiation. 

Airway 

remains 

obstff.'cted. 

V;epeat these 
.maneuvers 
in rs[pid 
sequence. 



4 back blov's 
A 

abdominal:. 

or chest 

thru'is. 
Cw'iCiC for 

fo"e:gn 

body 
Attenpt tb 

*^entilate. 
Seconds for 

each 

CO npleie 
sequence: 
01-31). 



III. UNCONSCibLiS VICTL -UNWITN5 

10 Establish Shake 

Urirespdii- shoclders. 

siv',-iess. Shout. 

Allow 4 to "Are you 

10 secbrids OK?" Call 

if tarning is for help, 
ret red. 

7 15 Jpen a» ^ay. . Head-tilt 

Establish method. 

breathUiS- Rescuer's 

ness: (3^5). ear bver 
victim's 
nouth. 



By time 
another 
nttempc 
trust t*? 

mace 'o 

— 1> 

get jome 
aii ihtb the 



Pt:rsisteht 
attempts 
are rapidly 
made in 
sequence in 
order to 
relieve the 
bM;fuc- 
non. 



Elapsed 

time 
(Seconds) 

Min. Max. 



Check for 


Tarn head to 


A dislodged 


foreign 


side, open 


foreign 


body: (6-8). 


mouth with 


bbdy may 




cfbssed- 


now be 




fmger or 


manually 




jawlift 


accessible 




technique 


if it has not 




and sweep 


been 




deeply into 


expelled^ 




mouth with 






hooked 






finger. 





10 



20 



13 



17 



27 



33 



36 



25 



^""^fe^""^ Critical. 

Attempt to Attempt 
ventilate: veritiHtibri 
{Z-Sy. again. 

/. irv. / 
rem:: ' is 
bbstfUcted. 

Reposition Farther head- 
head and tilt; airway 
reatteiript remains 
ventilation: obstructed. 
(3-5). (Modified 
jaw thri'.^t 
if 

necessary; 
e.g., in 
. siispecieu^ 
cervical 
spine 
injury.) 



31 .4 back blows '^•SiiVc v: 

(4-6). prc\ iousiy 

J«" jribed. 

43 4 abdcn-.iha^. Sahie as 
» thrusts (10- p:-evfoasly 
1 2). 



descnbfd. 



43 



51 



56 



Alternative 

abc^dminal 
thrust — if 
chest 

thrusts aft 
indicated 

Check for 
foreign 
bbdyi (6-8). 

Attempt to 
ventilate: 
\l -5).. 



Same as 
previously 
described. 



Same as 
previbuf y 
describ' d. 

Head-tilt 
met.Hr»d. 
Airway 
ire-nains 
obstructed. 



Rationale 

Instructor 
ihrbfms 
student 
that the 
airway is 
blocked. 

inadequate 
head-tilt 
Siay be the 
cause of 
block at 
this pbiiit. 
ft may be 
quickly <md 
simply 
corrected. 
Students 
should aiso 
know hdw 
to perform 
f.he jaw 
thriist. 

The sequence 
remains the 
bame m 
thl* victim 
who loses 
conscious- 
ness 111 
f'Our 

: resence. 



\\\ attempt 
must b€ 
made by 
this lime to 
get air ihtb 
the lungs. 
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III. iiNCON^iiaous yicriM-Lrr witnessed 

(Continued) 



Elapsed 

_ Tjmel 
' (Sficondsl 

Miii. Max; 



57 



87 



Activity and 

X>nie__ 
(Seconds) 



4 ^iack blows 
4 

abdprhihal 

or chest 

thrusts. 
Check for 

r6rei'j;n 

body; . 
Attrrript to 

»ehtilate. 
Seconds for 

each 

complete 
sequence: 
(21-31). 



Critical 
Performance 



Repeat these 
maneuveia 
in rapid 
sequence. 



Rationale 



Persistent and 
rajjid 
sequential 
back blows 
and manual 
thrusts are 
followed 
by checks 
for foreign 
body and 
attenipts to 
ventilate. 
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Module 

Q^rdiovascular System 



Unit 1. Anatomy arid Physiology 

Th^ cardibvascularjsysteih is cbmpbseJ^of the heart 
and blood vessels. The fuhctibh of the cardiovascL'lar 
system is tb trcnspbrt blbbd through the body. 

Circulatory System 

in the process of circulation, the blbbd carries certain 
nutrients (e.g., glucbse and prbteinsjl and bxygeh to 
the cells, and earries carbbri dibxide arid mietabblic 



Tanica Adventitia 



Tunica Ihtlma 




Tunica Media 
Figure I. Bibbd Vessel in Cross-Sectibrt 



Carotid A 
Subciavian A 

Aorta 
Renal A 



Temporal A: 




Axincry A. 



Brac;iia( A. 



Radial A. 



Femoral A. 



Figure 2. The Arterial System 
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waste products away from them: The blood also car- 
ries hormones (e:g:, epinephrine) that aid in regulating 
body processes and antibodies Uiat protect the body 
from I effect ions. 

The vessels that carry blood av> from the heart are 
called arteries. Vessels that return blood to the heart 
are called veins. The capillaries ^re blood vessels that 
connect the arterial and venous sy^ems. 

The walls of the arteries and veins are composed of 
three layers of tissue. The nher layer is called Jhe 
tunica ihtima and forms a smooth^ thin lihihg. The 
middle layer, the tunica media, is the thickest of the 
three tissue layers. It \s composed of elastic tissue and 
smooth muscle cells that ^alldw the vessels to expand 
t contract in response to changes in blood pressure 
and tissue demand. The outer layer of tissue is called 
the tunica advehtitia and consists of elastic and fibrous 
connective tissue. This layer gives the vessel strength 
to withstand high blood pressure (see Fig. 6. 1). 

A lumen is a cavity or channel within a tubular 
organ, the size or diameter of which varies v»ith the 
size of the organ^ The changes in the size of the 
lamina in the arteries play an important role in regu- 
lating blood pressure: 

The arteries have thicker wails than the capillaries 
and veins, because they transport blood at higher 
pressure. The primary function cf the large arteries is 
to conduct blood t. smaller arteries called arterioles, 
which conduct the blood to the capiUaries. A second 
function of the arteries is to :«gulaic blood pressure 
through changes in peripheral resistance. Since the 
arterial system unctions i:d deliver blood to the bddy^ 
there are no values ir the arteries. AoHroximately 35 
percent of the body's blood js cofftaihed in the nrteriai 
system at any brie tiriie (see F5g. 6.2). 

The arterioles terminate in tin v. thiri-walied vessels 
called capillaries. Capillaries e composed of only 




Figore 3. the i^er^s Sjrstom 
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one layer of tissue called the tunica intima: The 
iumina of the capillaries are so small that the red 
blood ceils can pass throagh only in single file, allow- 
ing the ready exchange of oxygen, nutrients, and 
waste products between blood and body ceils through 
the capillary walls. 

The network of capillaries (the capillary bed) contains 
5 percent of the body's blbdd._ At the ero of the 
capillary beds are the smallest of the veins, called the 
venules (see Fig. 6.3). 

The veins, like the arteries, are cbiripdsed of three 
tissue layers. Urilike the arteries, hdwever, the walls 
of the veiris are rel^ively thiri, since they carry blood 
at low pressure. The venules empty iritd larger veiris 
thai flow irito still larger veiris that ultimately empty 
iritd the two majoF veiris of the body, the superior 
vcria cava arid the iriferidr veria cava. Sirice the pres- 
sure iri the veiris is low, these vessels Cctitain one-way. 
valves that prevent the backflow of blood. Muscular 
contraction of the extremities aids m the flow of 
venous blood back to the heart: The venous system 
contains percent of the body's blood ard serves as 
a blood reservoir (see Fig. 6;4); 

The circulatdry system has two major cdmpdrierits — 
the puliridnary circulatidri arid the systemic circula- 
tion. I'he pUlmdriary circulatidri cdrisists df bldod that 
is punned td the lurigs and blood that is returned to 
the heart The systemic circulation consists of blood 
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Figure 5. Lvi^phatic System 

./ 

that is pumped to the/fest of the body and is returne'^ 
to ).he heart. / 

Akhougit 'the circulatory system is sometimes coris^rJ' 
ered a "closed/ fluid system, the; e is a large J»m6Unl 
of plasma proieiri lost Uirdugh the capillary Ueus into, 
the inter stitial spaces. The drily way this lost blood 
jari be returrA-^d to the circulatory system is through 
the lyrifphatic system. The lymphatic capillaries qrigi- 
riateyin the iriterstitial space. These capillaries empty 
iritd^^ larger lymphatic vessels, have thin waHs^ and 
cbritairi V ves. Lymph uUimately is emptied into two 
main vessels^ the right lymphatic duct and the thorac- 
ic duct. These two ducts empty into the nght and left 
subclavian veins, respectively. Thus, the lymphatic 
system assists the venous system by returning the lost 
protein in the blood (see Fig. 6.5). 

Heart 

The heart is a cone-shaped, hollow, rnuscular org?rj 
located in the medisstinani, the central section of the 
thorax. The heart is rotated on its side and lies on thfe 
diaphragm in **ront of the trachea and esophagus arid 
bf ween the lungs. The b«<ie- or top of the heart, Jies 
behind the si^rnuni t the level of the third rib. The 
ape Jc, cr bottom of the heart, lies at the level of the 
fifih rib in the left riii&javicular lirie (see Figf. 6.6 
ci:d Fig. 6.7). 



Figaro 6. boce * en ^ . iHi He jrt in the Thorax 

Although the size di the heart varies from fi^Sfson to 
persdri, dri ari average it is about 10 to 12 C'lntimeters 
(cm) long, 9 cm wide, and 6 cm thicv:. Jt wejghs 
about 300 grams (g) males ^nd about 250 g in 
females. Th*^ size of the heart may be. visualized as 
approximately the size of its owner's P.^i. 

The heart is encased in a double-walled sac called the 
pericarc*';^n Envdoping the lungs, like the pleura, 
t!:e pericaidium is composed of two layers. Tlie outer 
layer, the parietal pericfdiufri, is iri direct cdricact 
with the pleura and is attached ^o, the diapUragrii arid 
sternum. The inner layer, or visceral pericardiurii, sijjr- 
rounds the heart. ..Separating the twd pericardiiil 
layers is a space filled with pericardial fluid. This 
fluid acts as a lubricarit arid allows the heart to con- 
tract without prdducii<g frictidri. The pericardiutn tan 
becoriie iriflariied as a result of some disease process 
this situatidri will produce friction when irie he^^ 
contracts, baUsirig a pericardial frictio'i rub that can 
be heard with a s^ethoscope. 

The wall of the h^art is composed of tmt:^ muscle, 
layeis: the cpicai iiani. le myoca* jiuih, and the en- 
docprdium. 11 « < pic .!um is the outer layer of Jhe. 
heart and is tliC s:.niv. as the visceral ye^icardium. The 
epicardiam consists of elastic fibers arid se me fat de- 
posits. The middle jiivc- bi* tiie heait in called the 
myo4:ardium. Jc is thickest of the tH^ ec Kyers arid . 
is coinposjd of cardiac rriuscle_ fiber*? t-iat provide ^.he 
force that pumpf. the blddd. The eriddcardiUni i$ the 
inner layer df che heart. It is composed of ihiri cuii- 
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Figi^ . 7. bocatlon of tfie Heart in the Thorax 
(Crbss-Sectibi^ 
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necrive tissue and forms the inner surface of the i7eart 
and the heart valves (see Fig. 6.1), ^ 

The heart consisti^ of four hollow chamber^ and two 
pumping systems. Ths two atria or i.pper vliambers 
are located at the base of the heart[ th 2 two ventricles 
are located at the ape>.. The right ai.fi left atria are 
thin-Xvailed chamt 5 that receive blood returning to 
the heart. The largei, thick-walled right and left ven- 
tricles pump ;he blood away froni the heart. Of the 
four chamhers, the left vehtric1| has th<; thickest wails 
since it is the chamber that pumps blood through the 
systemic circulatibh (see Fig. 



' Figure 9. Hoart/ih Cross-Section 

i / 



The h*^^-' y...b be thought of as divided into two 
niimps by a length wise wall of muscular tissue cailed 
the septum.. Each side is composed of one atnum and 
brie ventricle. The part of the septum separating the 
two atria is called the interatrial septum; the part.^ 
separating the two ventricles is called the int^rv' ntri^ 
cuiaf septum. v 

The heart chambers are also separa? cx^m tv {y..>The 
atria are divided from the ventricles by the atrioven- 
tricular groove. The ventricles are separated external- 
ly by the anteriof und pdstendr iritefvefttricUlaf 
grooves. The mitsck fibers of the two atri^ arid the 
ventricles are cc iitinaous. it is this external sepaf at ion 
that allows the atria and ventricles to ^htraci iride- 
pendently. . / 

The heart is supplied with blood from^wo main arter- 
ies, the coronary arteries. The^ ^rte ies originate 
frprii the base of the ascending yaortf immediately 
aBpve the leaflets or cusps of the aori 6 valve. The 
left cbrbriary artery branches bn^the left cusp of the 
aorta arid travels bver andjp m)nt of the heart. The 
left cbrbriary artery bifurcates or divides into two 
mairt branches—:! . ariteribry descending branch and 
the'^iircumflex branch. 





Ant^idr View 

Figb^ld. Heart Showing the Coronary Arteries 

Tlie^ft anterior descending branch supplies blood to 
therleft ventricle arid the interventricuiar septum. The 
'Mt circumflex branch supplies blood to the bft 
atriurii arid to the lateral wall of the heart. 

The right corbriary artery branches ofT the ri^lA cusp 
of the aorta arid travels behind the heart Wjhere if 
divides irito 2* posterior desceriding branch arid a ri^rit 
margin branch. The right cbrbriary artery supplies 
bloo4 the rii^ht atrium arid 2he right verit'icle (see 
Fig. ^.!e aif: table 6.1). 

Interconnections (anab+bmose:;) Hetweeri the o- rbiiafy 
aiteries are called the cordnar^ collateral v'esself?. 
These secondary; a? s can enlarge to pre /ide bloc^d 
to regions the he.xr whose blood sipp»y is de- 
creased as a resul; cV an occlusion of one ^f the main 
corbnnry ^i^r-ries. 

The coxbriary arteries arid the veins c'T^ihlhg ihi^ heufi 
pmpfy into the cbioriafy sinus, a large cardi'* - vei?i. 
Has vein drains mto the right atnurii. 
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Table 6.1 

types of infarction and Compiications of CbiShaiy 
Arteries ; 



Coronary Artery 



Right coronary artery 



Left anterior 
descending artery 



Left circutnflex artery 



'Major Areas. and Structures 
Supplied 



SA node (60 percent). 
AV node (90 percent). 

Bundle of His. , 

Right atrium and right ven- 
tricle. 

Inferior surface of leftxVen- 
tricle. 

Posterior one-third of sep- 
tum. 

Anterior wall of the left vea- 
tricle. 

Anterior two-thirds of sep- 
tum. 

Bundle of His. 
Right bundle branch. 

SA node (40 percent). 
AV node 00 percent). 
Lateral wall of left ventricb. 
Left atrium. 



i he heart has L r vakves that allpw blood to flow in 
i n', c-ne dirpcr»on. llhese are the tricuspid, mitral, 
' i« . .j.r ' , ox.) :>>r>ic V^ilves. The two atridventflcular 
vat' V ihe tricuspid and the mitrai valvesr are lociited 
between the atria and | the ventricles. The two senii- 
lunar valves, the pulit^dnic and aortic valves, are lo- 
cated between the vei^tricles and th«^ major arteries. 

The tricuspid valve, ^amejl ^or its three cusps or 
sectibh5, is ^ooated between tlit right^atrium and the . 
right ve j^iie. The cusps fbrnj "x ring around the 
atridveniricular opening, and ihcit free edges pro- 
trude into the vesitricle. These free edpes are attached, 
to the chordae ten dincae, fine tendinous chords of 
dense con-niective tissue that attach to papillary mus- 
cles in the ventriculirf.^all. The chordae tending 
and the pajillary muscles prevent the cusps from flop- 
ping Backward into the atrium, which would result in 
inadequate functioning of the valve.' Bildod cduld then 
flow from the atrium into the ventripie— in twd dtrec- 
tions rather than in dhe. 

The r-itral valve is located between the left atriuin 
and left ventricle It is structurally similar to the tri- 
cu:?t)id valve, but has cyily two cusps. 
The pulmonic valve i^t-iocat^d/rotween the right . ven- 
tricle and the pulmdnkry a^ery- The aortic valve is 
located between the left veiStricle and the aorta. Likc^ 
the atrioventricular valve^ the semilunar val\'es_ are- 
composed dense. cph|iective tissue. These valves. 




Figure 11. Stmctarai Construction of iho 
Semilunar Valves 



hc^* cver, differ structurally from the atrioventricular 
V .78 in that each semilunar valve has three pocket- 
r r -^^-^ed cusps or leaflets. The lower border of each 
cr^^ attaches to the arterial wall and the upper bor- 
: s swing free (see Fig. 6.11), . 

T he opening and closing of the valves are regulated 
by pressure chahgeb in the heart chambers. When the 
ventricles contract (ventricular systdle), the mitral 
and tricuspid valves close. When the pressure in the 
ventricle^ excei?ds . the pressure in the aorta and pul- 
mdriary artery, the pulmdnic and aortic valves open. 
When this {-rocess takes place, some of the biood is^ 
ejected froh! the ventricles into the aorta and the 
pulmonary cirtery. When the pressure in the ventricles 
Hacomes less than the pressure in the aorta and t^e 
pulmonary artery, the aortic and pulmonic valves 
close: ^ / 
Bipod hows contii ^nusly into the atria from the great 
vein. DtSng ventricular systole, blqdd_ accumulates in 
the atri^ because the atribvehtricular values are 
closed. hTt^T yeutricular systdle, the ventricles relax 
(diastole). At this tiifle, the pressure in the atria »>egins 
to exceed the pressure in the ventricles causing the 
mitral and tricuspidi valves to open. The blood that 
has accUmiilati^d in ihe atria rushes into t^e ventricles, 
and the cyclic ^changes in pr^sures continue (see Fig.' / 

6.12).'. ■ / 

In summary, during ventricular systo|e (contraction)^ 
the aortic and pulmonic valves arc 9P€n and the tri- 
cuspid and n^^itral valves are closed.^During ventricu- 
lar dij;:stole (relaxation), the aortic and pulmonic, 
valves are closed and the mitral and tricuspid Valj^es 
^re open. It is imp6r:ant to note that the coronary 
~a-teries fill pa^vsi v jly during ventricular diastole, j 

As mentioned earliel", the heart? can be consider|ed a 
two-pump system— a IdWrpressure j^ump on the /tight 
side and a high-pressiir^ pump dn|t* e left side Hie 
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Figuro 12. How the Blood Moves fn^n the Atria^o^ the Ventricles 



right heart pump?; blood into the pulmonary circuJa- 
tibri; the left heart pumps blood' into the systemic 
cifculatidhi 

. ' . . _ _ _ . I _ ^ _ _ _. 
/Undxygenated bibdd is returned td the right atrinm 
by three niain veins: (1) the superidr vena cava that 
drains undxygensted blood frbni^the uppier part di" the 
body, (2) the infsridr vena' cava that returns itlie blv>bd 
from the lower part of th0 body, and (3) 3thd coronary 
sinus that returns the urtoxygenated blood /rdm the 
heart itself. ' ^ 

When the right atr'um contraci5,_the tricuspid valve 
opens and permits the unoxygenated blbfed to flow 
into the right ventricle. The right ven tricle then fiils 
With blood. When the right y en tncle /begins to con- 
tract, the tricuspid valve closes and the ; pulmonic 
valve opens. This action permits _th^ unoxygenated 
blddd to enter the right and the left /pulmonary arte- 
ries located -at the base df tlie rig^t_ventricle. The 
bl^dcl is then pumped into the luh^s. The pulmphary 
circtilatidri is alsd kridwh 2is the "lesser" cijrculatidri 
because iess jiressure — approximately 30 millimeters 



of mercury (mm Hg)— is required to pump blood td 
the lungs than to t?-'^ rest of the body. The right side 
v'f the heart thus functions as a low-pressure pump 
system. 



When the uhoxyg^ • 
carbon dioxide leav^i 
thrbu5h the qapilLirj 
ther becomes dxygehat-.. 



caches ^e longs, 
.ad oxygen enters: 
I /xygenated blood 
ox i then flows into 



the ^i>jlnidriary veius, returns cd the '*.?art, md enters 
the left atrium. 

As the left atrium cdntfacts, the tnitral vaive dpen? 
and pentiits the oxyo^enated blood td fld^ ?ntd the left 
ventri cle. whicH th^n fills with blood. When the. Jeft 



. ^^^^ contract, the mitral valve cldses 

and the aprt^ic '^alv^e cpens. Iliis action permits this 
s^ygenated blood to enter the aorta, which is located 
at- the base of the left ventricle./ Oxygenated blood is 
then pumped to the rest of the body— head and neck, 
upper extremities, thorax, digestive tract, liver, Idd- 
heys, lower extrf mities, and the heart itself. Thsj* cir- 
cUlatibri is known as the systemic: circulation or 
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"greater" circuiatidn. The amount of pressure that 
must be geriefated to pump blood to the^ rest of the 
body is quite high, approximately 126 mm Hg. Thus, 
the left side of the heart ifunctions as a high-pressure 
piimp system. 

To review; the oxygenated blood flows through the 
adrta into the coronary arteries, systemic arteries, ar- 
terioles; and capillaries. Oxygen is given tip to the 
tissues, and carbon dioxide and waste products enter 
the blood at the capillary level. The uhbxygeriated 
_biood is returned to the heart via the venules arid 
"veins, wHch Wminate in the superior arid iriferior 
venae cavae. Unoxygeriated blood then eritefs the 
right atrium and the process cdritiriues. Blood is never 
directly exchanged betweeri the fight arid left sides of 
the heart. 

Cardiac Cycle 

Althdugh^ach side of the heart may be considered as 
a separalp pump, both sides, in fact, work in parallel. 
That is, DOth atria contract simultaneously, followed 
by both ventricles. The actual time sequence between 
veritricular contraction (systole) and relaxation (dias- 
tole) is called the cardiac cycle. 

As previously described, during ventricular diastole, 
the ventricles fill passively with 70 percent df the 
blood that has accumulated in the atria. Active cdri- 
traction of the atria forces the reriiairiirig 30 percent of 
the blood into the ventricles. Atrial cdritractiori j5lays 
only a small part in veritricular fiHirig; therefore; if the 
atria dd not ciDritract, veritricular fiiling still occurs. 
The volume of blddd iri the ventricles at the end of 
the diastdle is ridrmally 100 to. 150 milliliters (ml). 
Systole lasts about 0.28 second; diastole, about 0.52 
second. Therefore, one cardiac cycle occurs every 0.8 
second. At faster heart rates the time for diastole 
decreases, while the time for systole remains virtually 
unchanged, eonsequentiy, ventricular filling decreases 
with fast heart rates. 



Heart Sounds 

Closure of the heart valves during the cardiac cycle 
produces two different heart sounds. These sburids 
result from the movement of blddd wheri the valves 
close. Closure of the riiitral and tricuspid valves at the 
beginning of systole produces the first heart sound 
("lub"). The second sdurid ("dub") occurs with the 
closure of the adrtic arid pulmonary valves at the 
beginning df diastdle. 



Cardiac Output" 

Cardiac work is measured by the amount df blddd the 
heart pumps each minute (cardiac dutput). Since the 
ventricles contract simultanedusly^_their dutputs are 
norinally^ equalv Cardiac dutput (CO) equals stroke 
volume (SV) riiultiplied by heart raie (HR). 



Stroke volume is the ariidurit df blddd pumped by 
either ventricle during drie cardiac cycle or heart 
beat. Heart rate is the riunlber of contractions or 
beatSi per riiiriute. Strdke volume is normally 60 to 
.100 ml per beat; the heart rate is usually 66 to 100 
beats per riiiriute. Using SV and HR, Uie paramedic 
can detenriirie the cardiac output. Therefore, if a 
pefsdri has ari SV of 70 ml per beat and an HR of 70 
beats pf" minute, the cardiac output will be approxi^ 
mately 5 liters per minute. 

70 ml per beat X 70 beats per minute=490 ml per 
riiinute dr apprdxirilately 5.1 per minute 

Any change in heart rate or stroke vdluriie will effect 
a change in the cardiac dutput. For example, an in- 
crease in either heart rate or strdke vdluriie will in- 
crease the cardiac dutput. 

Strdke volume is the amount of blood pumped by the 
veritricles with each contraction. An . increase iri 
volume in the ventricles causes a more forceful cdri- 
traction stretching the ventricular mydcardial fibers 
resulting in a more forceful cdntractipri. This pririci- 
pie is referred to as Starling's lavv. Therefore, using 
the equation CO^SV X HR, it cari be seeri that if 
stroke volume increases but heart rate reriiains con- 
stant, cardiac dutput will iricrease. Hdwever; if the 
myocardial muscle fibers are cdritiriudusly stretched, 
they lose this respdrisiveriess arid cdritract less force- 
fully than ridrriial. Wheri this happens; cardiac output 
will rid Idriger be iricreased by greater stroke volume. 

From the equation CO = SV X HR, it is evident that 
any change in the heart rate will also affect cardiac 
output. Normally stroke volume is decreased by rapid 
heart rates. Theoretically, if, stroke vdlume reriiairis 
constant, cardiac output will be iricreased by ari iri- 
crease in heart rate. 

Blood Pressure 

ArteriaL blddd pressure chariges during the cardiac 
cycle. The higher pressure that is reached during ven- 
tricular systdle is the systolic blood pressure; th^ 
Idwer pressure that is reached, during ventricular dias- 
tdle is the diastolic blood pressure^ The difTerenqe 
betweeri the systolic and diastolic blood pressure is 
called the pulse pressure. 

Blood pressure (BP) is deteiiriined by cardiac output 
(CO) and peripheral vascular resistance (PVR). Pe- 
ripheral vascular resistlarice refers to the amount of 
dppdsitidri td blddd flow offered b^ the arteriole?^ 
Peripheral vascular resistance is determined by arteri- 
die vasdcoristriction and vasodilation. The iriterrela- 
tidrilhip between~BP, CO, and PVR-are*majdr^actors- 
iri maintaining adequate tissue perfusion. This iriterre- 
lationship can be expressed in the following eqtiatidri: 
BP = CbxPVR If cardiac output dr peripheral 
vascular resistance changes, blood pressure will also 
change. 



Blood pressure will increase <5r decrease if cardiac 
biitput increases or decreases, provided that peripher- 
al vascular resistance remains cbhstaht. 

If cardiac output remains constant, blood pressure 
wiii increase or decrease in response to changes in 
pcripherai vascuiar resistance. If the arterioles di!ate, 
peripherai vascuiar resistance to blood flow will be 
decreased and-^ blood pressure will decrease. With va- 
soconstrictions, there is an increase in resistance to 
blood flow, thus, blood pressure will increase. 

Pulse 

The pulsation palpated with the fingertips over ah 
artery represents the expansion and recoil of the elas- 
tic arteritil wall and also gives a measure of the heart 
rate. With ventricular contraction^ the ejected blood 
expands the walls of the aorta arid is trarisrriitted as a 
pressure wave. This pressure \Vave caririot be felt in 
the veiris or capillaries, because it has been damped 
out by the time it reaches thesie vessels. 

The pUlse, should be described accdfdihg to its rate 
(fast or slow), its strength (weak and thready; strong 
arid bounding), arid its rhythm (regular or irregular). 

Nervous ^britrbl 

The autdhdmic riervdUs system relates the activity of 
the visceral drgaris and the blddd vessels. The autd- 
nomic nervous system also assists the body in adapt- 
ing to changing physiological conditions. As djscusi'ed 
in Module VIII, there are two divisions of the au:o- 
nomic nervous system — the sympathetic nervous 
system . and the parasympathetic nervous system. 
Almost all the organs of the body are innervated by 
both divisions; however, each division is antagonistic * 
in action to the other. 

The sympathetic nervous system has two types of 
receptor fibers at its nerve endings — the alpha and 
beta receptors. When the sympathetic nervous system 
is stimulated, norepinephrine is released to transmit 
the impulse at the nerve ending. Nerve endings that 
secrete norepinephrine are called adrenergic. When 
the parasympathetic nervous system is stimulated> ace- 
tylcholine is released. When acetylcholine is secreted, 
the nerve ending is referred to as cholinergic. There 
are also a few sympathetic nerve fibers that release 
acetylcholine. 

All the biood vessels, except capillaries, have alpha- 
adrenergic receptors. When«these receptors are stimu- 
lated, vasoconstriction occurs. The heart and lungs 
have beta-adrenergic receptors. When they are stimu- 
lated, the heart rate increases and the brbrichidles 
dilate. 

Blood flow may be regulated either by the autonomic 
nervous system or by internal hormonal mechanisms 
such as epinephrine. Because the heart and brain are 
very sensitive to hypoxia, blood flow to these two 



organs is regulated mainly by ititefnal mechanisms or 
changes in oxygen pressure (PO2) or carbon dioxide 
pressure (PCOa): Cerebraj and coronary arterfdles 
dilate in response to either decreased PO2 or in- 
creased PCQ2: : 

Pulmonary blood flow is also regulated mainly by 
changes in PO2 or PCO2. Pulmonary blood vessels, 
however, constrict in response 10 decreased PO2 or 
increased PCO2. THis respprise will shift blood to 
better ventilated alveoli where carbon dioxide and 
dxygeri excharige can occur. 

Blddd fldw thrdugh the skiri, kidrieys, visceral drgaris, 
arid skeletal niuscles is regulated riiairily by the sym- 
pathetic: riervdus system. Arterioles iri the skin, kid- 
rieys, arid visceral drgaris is reduced. In af tef idles 
cdritairied in skeletal muscle, beta-adrenergic receptors 
predominate. These arterioles dilate in response to 
sympathetic ner vdus stimulation, which ^ increases 
blood flow through skeletal muscles. . 

Blood pressure equals total peripheral resistance times 
cardiac output, thus, changes in either cardiac output 
or arteriolar resistance alter blood pressure. The car- 
diovascular centers in the brain stem control blood 
pressure. . These centers receive me^ages from pres- 
sure receptors in the aortic arcji and the carotid sinus- 
es. These .pressure receptors fire more rapidly when 
the arterial blood pressure increases. The cardiovascu- 
lar ceriters respond to these rapid firirig rates arid 
stiriiulate the parasympathetic riervdus systerii caUsirtg 
a sldwirig df the heart rate and a decrease iri mydcaf- 
dial cdrttractility; this in turn results in a fall in cardi- 
ac dutput. In addition, decreased stimulation of alpha 
and beta adrenergic receptors reduces arteriolar vaso- 
constriction and results in a decrease in total peripher- 
al resistance. These two effects, decreased cardiac 
output and decreased peripheral resistance, combine 
to reduce the blood pressure to normal. 

In contrast, when the blood pressure falls, fewer mes- 
sages from the pressure receptors reach the cardiovas- 
cular centers. Therefore, the cardiovascular centers 
increase sympathetic stimulation to the heart arid 
blood vessels and decrease parasympathetic stimula- 
tion. Sympathetic stimulation of the beta receptdrs_iri 
the heart increases cqntractility of the ventricles. De- 
creased parasympathetic stiriiulatiori, likewise, iri- 
creases the heart rate, thus iricreasirig cardiac dUtput. 
Arteridles iri the skiri, kidrieys, arid visceral dfgans 
coristrict iri respdrise td alpha-adrenergic stimulation. 
The riet effect is iricreased total peripheral resistance. 
These three effects, increased contractility, increased 
heart rate, and increased' peripheral resistance, com- 
bine to return the bloojd pressure to normal. 

Hypoxia-and-carbon-dioxide retention also influence 
blood pressure regulation by the autonomic nervous 
system. As described in Chapter 5, peripheral chemo- 
receptors in the aortic and carotic bodies are simulat- 
ed by decreased PCO2, decreased pH, and increased 
PO2. Messages, from these chemdreceptdrs reach the 
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cardiovascular centers, which then increase heart rate, 
force of cardiac cbhtractibh, arid peripheral resistance. ^ 
Blood pressure, therefore, rises. 

A * ______ 

Electromechanical System of the Heart 

The heart has a specialized electrical conduction 
system that is composed of specialized ndncontractile 
tissue: This electrical network serves to coordinate 
the contraction of the atria arid the ventricies. The 
eiectricai conduction systerii includes the smoatriai , 
(SA) node, the atrial interribdal pathways, the atrio-- 
ventricular (AV) node within the A V junction, the 
common bundle of His, the right and left bundle 
branches, and the Purkirije network consisting of Pur- 
kinje fibers and their branches: 

The SA node is located at the junction of the superior 
vena cava arid the right atrium. The S A node is 
norriially the dominant pacemaker of the heart. Three 
atrial iriternddal pathways transmit the electrical im- 
pulse from the SA node to the AV node. The AV 
ribde is located on the right side of the iritefatnal 
septum just above the coronary sirius opening. The 
AV iiode serves to slow the iriipulses from the SA 
node to the ventricles. From the AV node, conduc- 
tion resumes Its rapid velocity iri the bundle of His, 
""The 'BundTr^f 'HiTTh'^n 'd 
bundle branches. These brariches terminate in Pur- 
kinje fibers. 

fcite all other organs, the heart is innervated by both 
sympathetic and parasympathetic nerve fibers. The 
heart has only beta-adrenergic receptors located m 
the atria and veritricles. Thus, ajl sympathetic nervous 
system effects on the heart are beta-adrenergic effects. 
When the sympathetic nervous system is stimulated, 
there is ari increase in heart rate and contractility. The 
parasympathetic nervous, system acts on the heart via 
the vagus nerve. Vagal nerve fibers iririervate the SA 
node, atrial inuscle, and the AV ribde. Stimulation of 
the parasympathetic nervous system will resuk in 
slowing of the heart rate arid cbriduction through the 
AV node, as well as a decrease in atrial contractility. 

Physiology of the^pecialized 
eohduction System 

All atrial muscle cells contract siniultariebusly; simi- 
larly, all ventricular miiscle cells cbritract together if 
a stimulus is strong enough for cardiac cells to reach 
threshold, all cells will respbrid to the stimulus and 
contract. (Threshold is the point at which a stimulus 
wiii ca'use the cell tb respbrid.^ this p^^^^ is 
called the "all or ribrie'' theory of cardiac muscle 
cells— all cells will respond or none will. Cardiac 
muscle~-ceHs-cari-cbritract in response-to thermal,-elec- - 
trical, cheniical, br mechanical stimuli. 
Cardiac muscle cells have the special properties of 
irritability, conductivity, rhythmicity, and automatic- 
ity. irritability and cbriductivity are described with 



cell properties iri Mbdule il. Ilhythmicity is the co- 
or^ihatidri of the cbritfactibus of the cardiac mtiscle 
cells to produce a regular heart beat. Automaticity is 
the ability bf cardiac cells to depolarize spbhtahebupy 
without riervbiis stimulation. Each group bf cardiac 
cells has ari intrinsic or characteristic spohtariepus de- 
polarization frequency. When the heart muscle cells 
depblafize, they nornially contract. Therefore, auto- 
maticity permits cardiac muscle cells tb cbritract 

spontaneously without nervous stiriiulatibri _ 

All living cells are surrounded by a semipefmeable^ 
membrane ihat serves to maintairi the iritbgrity of tlie 
cell. The composition of the iritracellular compart- 
ment differs from that of the extracellular compart- 
ment. Potassium is the riiajbr intracellular eject roiyte. 
There is 30 times mbre potassium inside tlTe ceH^ 
outside the _cell. Sbdium is the major extraceliuiar 
electrolyte. There is 30 times more sodium outside the 
cell than inside. 

As -a result bf this variation in electrolyte concentra- 
tion, the iriterib'r of the cell is considered to be elec- 
tronegative, and the exterior is electropositive. This 
electrical diflTererice must exist in order for the cell to 
coritract (to produce work). When stiriiulated, the 
semipermeable membrane becomes more perriieable to 

influx of positive ioiis Ip the" Tritracellular co^^^^ 
ment and a flow of negative ibris iritb the extracellular 
compartment. 

The cell at rest is electronegative and retains potas- 
sium. Likewise, the exterior of :the cell remains elec- 
tropositive arid sbdium is kept out of the cell. The cell 
at rest is said tb be polarized. 

When a stimulus of sufficient strength causes the cell 
to reach threshold, depolarizatibri begins: Not all 
cells, however, respond at the same threshold. When 
stimulated, the cell, meriibrarie becomes more perme- 
able to sodium. Wheri stimulation occurs, sodium 
begins to rush into the electronegative cell, reversing 
the membrane pbteritial; the inside of the cell then 
becomes electrbpbsitive. This rapid change in electri-. 
cal poteritial frbrii negative to positive is called de- 
polarizatibri. A wave of depolarization moves across 
the cells causirig the cell to produce work. 

After contracting, the cell returris to its resting jtate 
through the process of repolarization. The cell mem- 
brane contains a "puriip" that actively ejects sodium 
from the intracellular cbmpartment back into the ex- 
tracellular compartmerit. The inside of the cell returns 
to lU ongiiSareiectrbriegative state.^ 
polarized arid cari be stimulated again (see Fig. 6.13). 

During most bf the repblafization, the cell cannot 
— respond t o any n BW--^ecmcal- stimrius-^^ can-4t- 
spontaneously depblarize. This phase is called the ab- 
solute refractbry period of the cell. During t^^ 
tive refractbry period, repolarization is alinost\corii- 
plete, arid the cell can be stimulated to contract f^re- 
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Figare 13. How the Heart Cells Repolarize and 
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maturely. However, the stimulus must be stronger 
than normal. At the end of the repolarization period, 
the cell becomes very sensitive and can be stimulated 
by minimal stimuli. Stimulation at the end pF the repo- 
larization _peribd will result in loss of efTective cdn- 
tractidn. This phase of repdlarizatidh is identified as 
the vulnerable period of the cell. 



-Autbmaticityxjf" cardiac "trelfrde^^ 
tracellular electrolyte cbhcehtratibhs. Normal cbhceh- 
tfatibiis bf potassium, calcium, and sodium are espe- 
cially important in maintaining autdmaticity. Increases 
In the serum concentrations of these electrolytes in- 
crease the level of threshold. Thus, autom^aticity is 
decreased. Decreases in serum potassium and calcium 
decrease the threshold level, thus, also increasing 
automaticity. 

Cardiac Cdhdiictidri System (See Fig. 
6.14) 

Each cdmpdhent of the cdhdUctidii system has a char- 
acteristic dr ihtrihsic spdntahedus depdlanzatlbn rate: 
The SA ndde depdlarizes at a rate of 60 to 100 times 
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per minute; the AV node depolarizes 4D to 60 times 
per minute; and the bundle branches at. a rate bf 20 _tb 
40 times per /miriutef. The SA riddiE^^ hbrmally the 
pacemaker bf the heart becaiise it reaches threshold 
first. The wave of depdiaf izatidn genefaled by the SA 
node reaches and stimulates the other cardiac cells 
before they themselves can depolarize spoHtaneousiy. 
Any area of the heart can become the pacemaker if its 
depolarization rate becomes faster than the rates of 
other areas, or if the faster areas fail to depolarize: 

From the SA node, the wave of depolarization 
spreads through the atrial muscle and causes the atria 
to contract, producing atrial systole. Because the 
atrial and ventricular muscles are separated, impulses 
from the atrial muscles do not reach the ventricles. 
Therefore, three atrial ihternbdal pathways carry the 
electrical impulse From the SA node to the A V node. 
It takes_ approximately 0.08 second for the iinpulse to 
travel frbm the SA node to the A V ribde, The im- 
pulse travels thrbtigh the AV hbde relatively slowly. 
This alldws the ventricle td fill with blbbd. 

Ffdm the AV hdde, the impulse travels td the bundle 
of His. From the bundle df His, the impulse is cdn- 
ducted td 'the right and left bundle branches that, in 
turn, conduct the impulse to the Purkinje fibers. It 
-t^ike^-appr<>ximatejy-brlO~second-fbr~the-^ 
pulse to be conducted through the ventricles. When 
the Purkinje fibers are stimulated, the ventricles con- 
tract. 



Principles df Electrdphysidldgy 

Airial and ventricular depolarizatidn are electrical 
events that can Ije sensed by electrodes on the skin 
surface, if the electrical impulses that reach the elec- 
trodes are amplified, they can be recorded in the form 
of an electrocardiogram (EKG), The EKG is, there- 
fore, a graphic tracing of the electrical activity bf the 
heart but not the mechanical activity; the EKG does 
not show how well the heart is contracting. 

Any_ wave br complex bf waves recorded on the 
EKG can be referred to as a pbsitive deflectibh 
(above the isbelectric baseline) br as a negative deflec- 
tibri (belbw the isbelectric baseline). A wave bf pbsi- 
tive charges /ridviiig tdwafd a pdsitive electrode will 
. prdduce a pdsitive defleictidn dr a deflectidn abdve 
the isoelectric baseline cn the EKG. If a wave of 
positive charges moves away from a positive elec- 
trode, a downward or negative deflection will be pro- 
duced below the baseline. The same electrical event 
in the heart may produce either a positive or negative 
deflection on the EKG depending on the. positibnrofL 
the positive electrode (see Fig. 6.15). 

In the following discussibri, the cbmpbrients bf the 
EKG as they appear ih-limb leads I and H-will be 
examined. Electrode placement folr-these leads is de^^ 
scribed in the techniques sectibn bf this chapter. 

During a ribrmal cardiac cycle, the SA ribde fifes first 
arid serids ari electrical impulse td stiriiulate bdth atria. 
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Figure 15. Belatlbrishlp of the Positive EJ^^^ 

Electrtxie to Pc^ltlve Deflection of the 
EkG Stylus 

This produce? the P w»ve, a smoothly rourided 
upward deflection, which is about 0.10 second long. 
The P wave represents atrial depolarizatidh. 
The impulse then reaches the AV node where there is 
an 0.08 to G.16-second pause where the impulse trav- 
els through the AV node. This allows the ventricles 
~ rfii hwitir biood-beibre-cdntractiTTf: ^ ^ 

After the pause at the AV node, the electrical impulse 
is conducted to th-- bundle of His; From the bundle of 
His, the impulse travels through the right and left 
bundle branches, to the Purkinje fibers, and, ultimate^ 
ly,_ to the ventricular muscle cells. This produces the 
QRS complex. The QRS complex consists of the Q, 
R, and S waves. The Q wave is the first downward 
deflection of the QRS complex. The first upward 
deflection of the QRS complex is the R wave. The R 
wave is the largest deflection in leads I and II. Fol- 
lowing the R wave, there is a downward deflection, 
which. is the S wave. The QRS complex, thus, repre- 
sents ventricular depolarizatidh. 

After ventricular depolarization, there is a pause 
shown by the S-T segment. The S-T segment repre- 
sents the time during which the ventricles are de- 
polarized and_ ventricular repolarization can begin 
again. The S-T segment is usually isoelectric^ that is, 
even with the baseline. The T wave, which represents 
ventricular repolarization, follows the S-T segment. 
Ventricular repolarization is strictly an electricai 
event; there is rid associated ventricular movement. In 
leads I arid II, the T wave is normally, a slightly 
asymriietrical, slightly rounded, positive deflectibri. 



In summary: 

• The P wave represents atrial depolarization. 

• The QRS cbriiplex-represents ventricular depolar- 
izatibri: ~ " 

• The T wave represents ventricular repolarizatibri. 
An atrial T wavi^ representing repolarizatibri fbllbws 
aisb the P wave: However, it is not usually visible on 



the EKGi because it is burifed iri the QRS complex. 
The P QRS-T pattern represents one cardiac cycle. 
Segments arid -iritefvals are also identified oh the 
EKG. A segriierit is a section of the^EKG between 
waves; ari iriterval is a section of the EKG that usual- 
ly cbritairis a wave: The S-T segment represents the 
tiriie frbm the end of the S wave to the begiririirig bf 
the T wave. The P-R interval represerits the time 
from the beginning of the P wave_to the begiririirig of 
the QRS complex. The normal P-R iriterval rariges 
from 0.12 to 0.20 secondrTh^R^R iriterval represents^ 
the time interval between two successive QR^ com- 
plexes. This will be discussed iri riibre detail in Unit 4: 

Unit 2. Patient Assessment 

The patient with suspected cardiac disease needs to 
have as complete a history as possible taken arid a 
physical examination given to prbvide proper preven- 
tive or emergency care if nccessaty. It is important 
for the paramedic to remember that other body sys- 
tems may affect or be affected by the cardiac disease 
process. 

current Complaint 

^ Muctr^ormation-^regsn^iirg-^t^ patiem's-nrardia 



problem can be gained from the patierit's medical 
history. The most cbriiriibn cbmplairits fo Uriel in pa- 
tients suffering from cardiac disease are chest pain, 
dyspnea, fainting, arid palpitatibris. 
ehest pain is bften the preserit iri g sign of myocardial 
infarction. Hbwever, bther descriptive factors need to 
be bbtained to characterize the patient's condition. 
These descriptidris include the^ location of the pain, 
radiatibri, oriset, duration, severity, alleviating factors, 
aggravatirig factors, and associated symptoms. 
Tlie anatomical location of the pain must be deter- 
riiiried. (Does the pain radiate? Does j the pain travel to 
the jaw, down the left arm, into the back?) Onset 
refers to the time and setting in which the pain first 
occurred. The onset of chest pairi may be sudden or 
gradual, and it can be precipitated in a variety of 
settings (after shoveling snow, at rest). Duration 
refers to the length of time the pairi lasts. Severity 
depends on the subjective analysis bf the pain by tlie 
patient (feeling of imperidirig dbbrii, squeezing, burn- 
ing). There may be associated symptoms that^ also 
reflect the presence bf a cardiac problem (nausea, 
vomiting, weakness, fatigue). Factors that influence 
the chest pain iriclude those that aggravate or allevi- 
ate the chest pairi» as weU as medications the pat ierit _ 
may have takeri to relieve the pain. Finally, it is 
impbrtarit to know if the patjent has ever experienced 
this type of pain before, and if so, whether the pre- 
cipitatirig faWrs, tlie dtirsttibsrand the severity were 
the same as in the^ast. If the patient has a history of 
chest pain, it is imperative to detenriirie the difTer- 
erices (if any) in the patient's preserit complaint of 
chest pain. 



Dyspnea, °or difficulty in breathing, is another com- 
mon manifestation of a cardiac problem; Dyspnea 
may indicate congestive heart fail are: As in chest 
painj^ descriptive factors need to be obtained to char- 
acterize the patient's condition. These factors inclade 
the onset, duration, severity, aggravating factors, alle- 
viating factors, associated symptoms, and prior occur- 
rence. 



Onset and duration refer to when and how long the 
dyspnea, occurred. (Did it wake the patient from 
sleep?) Paroxysmal nocturnal dys^^^ (PND) is an 
acute episode of dyspnea in which the patient sudden- 
ly awakens from sleep with a feeling of suffocatiph. 
Factors that influence dyspnea include those that alle- 
viate or aggravate the cbhditibh-^sUch as changes in 
body pdsitidri. Dyspnea that wdvsens when the patient 
lies down is referred to as orthopnea and is caused by 
the pooling of blood in the lungs when the body is 
horizontal. Frequently, patients with orthopnea will • 
sleep on several pillows to obtain an upright or semi- 
upright position to avoid further exacerbations of dys- 
pnea. Associated symptoms such as coughing or 
going to a window to breathe may also be present, it 
is aiso important for the paramedic to know if the 
patient has ever experienced this type of dyspnea 



""betbre andr^iT'soV wHetHer the circumstancS difTered 
from those in the present situation. Dyspnea can 
result from lung disease as well as heart disease. 
Therefore, the possibility of an existing chronic pul- 
i^hary problem as a cause of the present cdmplaiht 
should also be considered. 

Syncope, or fainting. Occurs when cardiac output is 
reduced resulting in inadequate cerebral perfusion. 
Syncope may be due to cardiac arrhythmias, in- 
creased vagal tone, or various heart lesions. It must 
be determined Under what circumstances the syncopal 
episode occurred and whether the episode was pre- 
ceded by any warning. It is important that the para- 
medic know the position that the patient was in at the 
time of the syncopal 8^isode (standing, sitting, lying 
down). Associated symptoms that may characterize 
the syncopal episode, such as vomiting, urinary incon- 
tinence, or seizure activity, should also be noted.. Fi- 
nally, it is essential that the paramedic know if_ the 
patient has ever experienced fainting episodes before, 
and if so, if the circumstahces ^ere similar. 

Palpitatibhs are ah abnormal awareness of one's heart 
beat. Palpitations can result from a cardiac arrhyth- 
mia, such as premature systole or paroxysmal tachy- 
cardia. Patients may d^^crib^ palpitations by saying 
their hearts have "skipped a beat:" Palpitations car 
also be associated with exercise, stimulants such as 
caffeine, and metabolic disturbances such as hyperth- 
yroidism. It is important for the paramedic to deter- 
mine onset,— frequency,— dura tionr-previo us episodes of 
palpitations, and the type of sensation the patient ex- 
periences, such as rapid beating, irregular beating, or 
forceful beating. Associated symptoms such as chest 
pain, dyspnea, or syncope can also be present. 



Past Medical History 

After expiorinB the nature of the present iiiness, the 
paramedic shouUJ explore pertinent jspects of the pa- 
tient's past rnedicai history jhat may contribute' to 
defining the problem: Four major factors should be 
considered when taking a past medical history: (1) 
current medications, (2) any present serious illness, (3) 
presence of cardiac risk factors, and (4) allergies. 

It is important that the paramedic note all the medica- 
tions a patient is taking, espa:ially those medications 
that might cShtribute to defihihg the current problem. 
The paramedic should particularly note whether the 
patient takes any of the following meclicatiohs: 

• Nitroglycerin, a drug to refieve chest paiii. 

• Digitalis, a preparation such as digoxih that is 
often prescribed for congestive heart failure. 

• Diuretic, a medication such as furosemide 
(Lasix), commonly prescribed for hypertension or 
congestive heart failure: 

• Procainamide or quinidine, drugs that suppress 
chronic arrhythmias. 

• Propranolol, a drug prescribed to relieve chest 
pain or th su pp ress-cJdronic-arrhy thinias. 



is the patient currently under treatment for any seri- 
ous illness, such as an infectious disease? Has the 
patient ever had any illnesses that are considered as 
cardiac risk factors? These conditions include hyper- 
tension, diabetes, previous heart attack or heart fail- 
ure, rheumatic fever, or lung disease. " 



Does the patient have any allergies, especially drug 
allergies such as to Novocain? (Novocain is the numb- 
ing medication used in the dentist's office.) Novoi^n 
is related to lidocaine. Patients who ha^'e had an 
adverse reaction to Novocain may likewise have a 
reaction to lidocaine. It is essential to know if the 
patient is allergic to Novocain in case the patient 
develops arrhythmias that might necessitate the use of 
lidocaine. 



Physical Examination 

The primary and secondary surveys of cardiac pa- 
tients are similar to those for all patients. Certain parts 
of the physical examination, however, are emphasized 
in the paiient with heart problems. The physical find- 
ings are then correlated with the patient's history to 
evaluate the current cdmplaiht. 

As in the physical examination of every patient, Se 
paramedic should first take the vital signs. A blood 
pressure reading over 140/90 indicates hypertension; 
however, in emergency situations, an elevated blood 
pressure may be due to anxiety. A systolic blobd 
pressure of less than 90 mm Hg is usually an indica- 
tion of serious hypotension and shock. The rate and 
quality of the pulse may give important clues to the 
critical nature of the patient's problem. Tachycardia 
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,itiay indicate anxiety, pain, cbrigestiv^e heart failure, of 
cardiac arrhythmia. 

Pulse pressure (the diiTcrerice between systoiic pres- 
sure and diastolic prcv»ure) indicates both stroke 
volume and arterial elasticity. In anendsclefosis (har- 
dening of the artefiesH, the arteries are more rigid and 
the pulse pressure is increased. In cafdiogenic shock, 
the heart IS unable to pump a normal stroke volume 
resulting in a fall in pul:,e pressure. 
The patient's state of consciousness shouhd also be 
-checked-becau^e it indicates the adequacy of cerebral 
perfusion. Stupor or confusion often indicates inad- 
equate cardiac output, which causes a reduction in 
cerebral perfusion. Skin color and temperature ^re 
important indicators of peripheral perfusion. The 
cold, sweaty skin of many patients with myocardial 
infarction signifies massive peripheral vasocbhstric- 
tibn. 

The status of the patient's external Jugular veins 
shduia also be checked during the head-tb-tbe survey. 
The neck veins provide an estimate bf vehbiis pres- 
sure in lieu of a central venous pressure line. Normal- 
ly, when a patient is sitting or standing, the external 
jugular veins are collapsed abbve the suprasternal 
notch.- J-herefbre^Avhen a-4>2iti^LJsjMng.M.^ 45" 



angle, venous distention is hbt normally present. Ele- 
vated venous pr^ure is assdciatedwith congesti 
(right) heart failure, pericardial tampohade, tricuspid 
stenosis, and increased blood volume. 
To estimate vehbus pressure, the paramedic should 
place the patient in a semisitting position at an angle 
bf between 30' and 60" (usually at a 45" angle) 
with the head slightly rotated away from the external 
jugular vein being examined. The examiner shbuld 
place the forefinger just above, and parallel tb, the 
clavicle. The paramedic should place a finger inward 
to occlude the jugular vein, and wait 15 tb 45 seconds 
for the vein to fill and become distended. The finger 
should then be released quickly arid the height of the 
distended fluid column withiri the vein observed. Nor- 
mally, this level, if visible, will be less than J cm 
above the sternal arigle. When reporting the amount 
of neck vein distentibri, it is important that the para- 
medic specifies at what angle the patient was sitting^ 
The lungs riiust be auscultated for the presence of^ 
rales br wheezes that, if present, may indicate pul- 
riibiiary edema as a result of left heart failure. Physi- 
cal firidirigs in pulmonary edema are discussed further 
iri Mbdule V. . 
Tb-exainine_the_heart, it is helpfuK for thF paramedic 
to recall the location of the heart chariibers arid great 
vessels relative to the chest wall. The apex of the 
heart is in the fifth intercostal space slightly medial to 
the: cetTfer of the cla vicle; the ba se of the heart is ^ 
the level of the third cbstal cartilages. The inferi 
surface of the heart lies bri the diaphragm. 



Most of the anteribr surface of the heart is formed b>^ 
the right ventricle. The left ventricle lies to the left 



and behind the right ven'tricle. The right border of 
the heart is formed by the right atrium. The ascend- 
ing aorta lies behind the sternum from the second 
through the fourth cbstal cartilages. The pultribriary 
artery lies slightly tb the left of the asceridirig abrta; 
the superior vena cava lies to the right. 
A complete examiriatipri^bf the heart is ribt adaptable 
to field use. Many such firidirigs are esoteric arid often 
paramedics db hot have the prbper equipment or must 
work in surrbundirigs ribt conducive to performing a 
cbmplete cardiac exariiiriatibri of inspection, palpation, 
and auscultatibri. 

Abnbrmal yibratibris from a diseased aortic valve and 
pulsatibris frbrii an aortic aneurysm can be detected 
by palpatibri bf the aortic area located in the secbnd 
iritercbstal space to the right of the sternum. Pulmon- 
ary artery pulsations can be detected in the pulmonic 
area located in the second intercostal space to the left 
bf the sternum. Left ventricular contraction nbririally 
produces a visible and palpable impulse at the apex 
located in the fifth intercostal space, riiedial tb the left 
midciavicuiar line. 

To auscultate the heart, both the diaphragrti arid bell 
of the stethoscope shbuld be used. The eriviroriiilent 
must be as qaie_t_ as pbss ible fbr au sctiltaUdri to_be— - 
"done correctly, fjoweverr sirice a more sopfiisticated 
cardiac auscultatibri cari be cbriducted under more 
favorable conditions iri the hospital, only a general 
discussibii bf heart sbiirids follows. 
Prior tb listeriirig for heart sounds, the paramedic 
shbuld ideritify the heart rate and^eart rhythm at the 
apex. Sirice the apical pulse represents the contraStion 
bf the left ventricle, it is the best source for determin- 
irig heart rate. Normally, the apical pulse is the sariie 
as the radial pulse. Hbwever, if the patient lias a 
trachyarrhythmia^ there may be a difference betweeri 
the radial and a'pical pulse. This is kribwri as pulse 
deficit. 

Heart sounds are produced by the clbsure of the heart 
valves during a cardiac cycle. Audibility of heart 
sounds varies with the pbsitibri bf the stethoscope and 
the size of the chest wall. Heart sounds may be in- 
audible in bbese, heavy-chested individuals, and quite 
loud iri thiri-chested patients. 
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Figure 16. Four Sites for Cardiac Auscuitation 
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Four main topographic ar^as are used jn cardiac aus- 
cultation — the aortic, pulmonic, and mitral areas, as 
described above, as well as the tricuspid area, which - 
is ?n the first intercostal space at the left of the ster- 
num; These areas do not correspond to the anatomic 
locations of the valves, but are sites at which the 
particular valve is heard best (see Fig. 6.16). 

The first heart sound (Si) is the systole, or ;*lub," and 
represents the closure of the mitral arid tricuspid 
valves. The secbrid heart sburid (S2), or **dub,** is the 
diastole arid represerits the closure of the aortic arid 
piilriioriic valves. Normally, diastole is longer than 
systole. 

Sometimes, a third heart sound (S3) may be heard 
approximately one-third through diastole and will 
produce a rhythm that sounds like: 

**ken — tuc* — ky. Ken — tuc* — ky" 

(SO - (S.) ~ (S3) (SO - (SO - (SO 

A third heart sound is normal in children and young 
adults before age 30. Beyond age 30, an S3 often 
indicates the presence of congestive heart failure. IF, 
during auscultation of the lungs, rales or wheezes are 
heard, auscultation of the heart for the presence of ari 
S3 could aid in confirming the finding of cbrigestive 
heart Jailure — _ 

If a suspected cardiac patient preserits with signs bf 
congestive heart failure—rales, distended neck veins, 
and/br an Sa^the Ibwer back (§acrUm) arid 'the legs 
shbuld alsb be checked for the presence of edema. 

Tb evaluate the integrity of the vascular system, the 
carotid, brachial, radial, femoral, popliteal, and dqrsa- 
lis pedis pulses should be palpated. The strength of 
these pulses should be noted as weji as whether they 
are equal on both sides. An absent pulse at any one of 
these sites may indicate that the patient is severely 
hypotensive, or that the artery is occluded. 

if the patient is not hypotensive and one of the pulses 
cannot be palpated, the extreriiity riiiist be checked for 
signs of arterial occlusion. Classic sigris bf arterial 
occlusion are the "5 P*s": pairi, paralysis, paresthesia 
(an abnormal sensation as burriirij, prickling, or numb- 
ness), pulselessriess, and pallor. In 50 percent of these 
patients, pairi is riot the presenting symptom, but the 
extreriiity will feel cold or nUmb to the touch. The 
extreriuty will also appear pale or cyanotic. The pulse 
is. abserit or diminished^in strength below the Jevel of 
occlusion. Without treatment, 50 percent of these pa- 
tients will develop gangrene, which will necessitate 
amputation of the aftected extremity. Approximately 
40 percent of these patients will die if sudden arterial 
occlusion is left untreated. 

Unit 3, Patheph 
ManagenrLenlj^^^ 
Prbble hs 

The pathophysiology arid riiariageriierit bf eight car- 
diovascular prbbleriis are disctTssed iri this sectibri. 
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These problems include coronary artery disease, 
angina, acute myocardial infarction, congestive heart 
failure, cardiogenic shock, syncope, ' myocardial 
trauma, and hypertensive emergencies. 

Coronary Artery Disease and Angina 

The coronary arteries are blood vessels that supply 
the heart with nutrients and oxygen. When a coro- 
nary artery becomes blocked, the heart muscle it sup- 
plies Is rapidly deprived of oxygeni If-oxygen depri- 
vation remains uncorrected, the heart muscle will die. 

Arteriosclerosis is a degenerative disease that hardens 
and narrows arteries. A cbriimbn type of arteribscle- 
rbsis, iritiriial atherbsclerbsis, is particularly important 
because it irivblvesjhe abrta and the cerebral and 
cbroriary arteries. Cbrorial^ arteries are especially 
prbrie tb atherbsclerbsis. Turbulerit blbbd flow arid 
riuriierbus berids cbritribute to thickening arid Ibss bf 
elasticity iri the arterial walls. These coHditibris I'esUlt 
iri narrowing of the arteries arid a reduction iri arterial 
blood flow (see Fig. 6.17). 

Approximately 4 to 5 million Americans have coro- 
nary artery disease, and more than half a million of 
these die each year from it. 

Certain factors increase an individual's risk of devel- 
oping atherosclerotic lesions that, will lead to coro- 
nary artery disease. These risk factors include: 

• Hypertensibri. 

• Cigarette smbkirig. ^ 

• Diabetes. ^ * 

• Elevated seruril cholesterol. . 

• Sederitai-y lifestyle. 

• Dietary habits (excessive intake of calories, car- 
bohydrates, and/or saturated fats). 

• Obesity. " 
' • Sex (male). 

• Family history. 

• Aggressive, competitive personality (so-called 
type-A personality). 




Figure 17. Atheroscierosis 
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Figure 18. Results of Ath^r^clerbsis 

* Stressful dccupatidh or ehvirbhihent. 

• Use of birth cdhtrdl pills. 

Atherosclerosis is a gradual process' involving ob- 
striictidrL and hardening of the arterial wall. In the 
beginning, small cholesterol arid lipid (fat) deposits' 
form on the intima, usuaily in an area where platelets 
have attached or a blood clot was formed. These 
deposits enlarge and irritate the arterial wall.-- The 
aj-tery reacts to this irritation by swelling and groWr: 
ing new capillaries^ Scar formation (fibrosis) follows 
and a calciflcattion process begins. Daring the inflam^ 
matory state, capillaries may rupture and bleed into 
the arterial wall. This produces bJo jd . clots, which 
further narrow the lumen and critically reduce arteri- 
al blood flow. Eventually, the intima becomes thick- 
ened, hardened, and inelastic (see Fig. 6.18). 

As pdrtibhs df a cdroriary artery_J?ecdme obstructed, 
other vascular pathways enlarge. These vascular path- 
ways are ideritified as the cdllateral cdrdriary circula- 
tion. The cdllateral arteries serve as ari alterpative 
route for blood flow ardund the obstructed artery td 
the myocardium. ^ 

Patients^ jn the early stages of atherosclerosis may be 
asymptomatic and may continue so for many years. 
However, when atherosclerosis has^progreksed^o the 
point that coronary Blood flow can no longer meet 
the oxygfen demands of the myocardium, pain will 
result. The principal symptom of coronary artery dis- 
ease is angina pectoris, which literally means "chok- 
ing in the chest". Angina occurs when there is a 
discrepancy betweea the dxygeri requirements and the 

oxygen supply td the riiydcardium. The mydcardium, 

-cdrisequeriUy,-beedmesHschemn^ 
carbdri dioxide accumulate. The cdricept of supply 
and demand is important in this cdritext. The iridivid- 
ual at rest may ha\*e an adequate supply df dxygeri td 
the heart in spite of narrowed coronary arteries; how- 
ever, when the individual exerciser or experiences 
some other physical or emotional stress, blood flow td 
the heart cannot meet its increased oxygen demand, 
and angina results. The patient who experiences ' 
angina at rest, when oxygen needs are minimal, has 
much more severe coronary artery disease than the 
patient who experiences angina only with vigorous 
exercise. 
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Figure 19: Effects of Nitroglycerin 

Angina pectoris is variable in its presentation, but is 
classically characterized as substernal chest pain that 
riiay be pressing, tight, or squeezing. Anginal pjiin 
hiay radiate td either shdulder and arm, but most 
cdmmdrily radiates to the left shdulder and the left 
arm. Pairi tmy also radiate td the neck jaw arid teeth,'' 
upper back> or epigastriurii. Angina is not influenced 
by respiratidri, cdughirig, or changes in body iridvc- 
merit. Arigiria usually lasts 3 to $ riiinutes and is trah- 
sierit iri riature. The cdriditidri can be relieved by* 
stdppirig the pfecipitatirig stress factdr dr thrdugh use 
of the dr.-g nitroglycerin. Nitrdglyceriri acts by caus- 
ing perirheral vasodilation, which reduces myocardial 
woricicsd and myocardial oxygen demand (5;ee Fig. 
6.19). 

it is important for the paramedic . to distinguish be- 
tween stable and unstable angina. Stable angina fol-^ 
lows a recurrent, predictable pattern. The individual 
experiences pain after a certain amount of physical 
exertion, such as climbing a flight of stairs, or after 
situations with sdriie amount of emotional impact. The 
pain produced alsd^has a predictable Idcatidh, intensi- 
ty, arid duration. The patierit with stable angina riiay 
state, "Every time I walk td the biis stop, I get a 
squeezirig pain under my breastbdrie arid I have td sit 
ddwri for 2 or 3 minutes until it goes away." 

Unstable angina ("preinfarction angina*') is much 
more ominous than stable angina; and indicates fur- 
ther coronary artery obstruction. Unstable angina is 
characterized by a change in the frequency, intensity, 
and/or duration of the pain and often occurs without 
la-precipitating stress. The patient. may state that over 
the past several days or weeks t'ne anginal attacks 
have grown more frequent or more severe, or that 
they occur during rest. Unstable angina is a warning 
of iriiperidirig riiycardial irifarctidri. 

Acute Myocardial irifarctidri 

Acute myocardial infarction (AMI) (**heaft attack") 
occujs when part of the cardiac muscle is deprived df 
an adequate supply of blood-lon^-enoagh::so-that the 
muscle dies (necrosis). Many factors can acutely de- 
crease flow through coronary vessels already nar- 
rowed by atherosclerosis. 
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The precipitating factors of any acute myocardial in- 
farction include occlusion of a cbronafy artery by a 
blood clot (thrombus) and conditions that reduce 
blood nbw throughout the body (shock, dysrhyth- 
mias, piiltribriary embolism, etc.). 

AMI: is the leading cause of death In the United Sttites 
today. There are more than half a mNlion deaths from 
AMI in this country each year. Of those deaths, more 
than half occur during the first 2 to 3_hburs butside 
the hospital. Ninety percent bf deaths frbrri AMI are 
caused by arrhythmias, usually ventricular fibril latibri, 
that occur during the early hbuns of the infarct arid 
that can be preveriteci or treated/. Many deaths from 
acute myocardial in fare lib ri afe preventable. The 
availability of advanced life supf^rl in a cdnimunity 
will be a major factor iq preventing the tragic, unnec- 
essary loss of life associated with AMI: 

The most important symptom of AMI is chest pain, 
which occurs in 8G to 90 percent of the patients with 
the disorder. The pain is similar to that of angina, but 
is more intense, lasts longer (30 minutes to several 
hours), and is unreli'^ved with nitroglyceiin. It is clas- 
sically described at severe — "heavy," '^squeezing," 
**crushing," or **tight." Often a _patierit will use a 
clenched fibt tb describe the pain. In appirbximately 25 
percent bf patierits, the pairi will radiate tb the arriis, 
mbst bfteri the left- arm, arid iritb the fingers; ^less 
cbmmbrily, the pain will radiate tb the neck, jaw. 
Upper back, bf epigastriUmr.Qccasibnally, an AMI is 
mistaken by the patient fdrlndigestion. Like angina, 
the pain of AMI is not influenced by coughing; deep 
breathing, or other body movements. The condition 
may occur at rest or after a heavy meal. The patient 
with AMI may have a history of angina, thus, angina 
must be a warning of a possible future AMI. Table 6.2 
illustrates the differences between the pain of angina 
and the pain of AMI. 



Table 6.2 



Approximately 16 to 2G percent of patients with AMI 
do not experience chest pain. This is commonly 
known as a "silent" AMI. The incidence of painless 
AMI rises sharply with age; in the elderly patient. 
AMI may present instead with sudden shbrtriess bf 
breath prbgressing to pulmbriary edema, sudderi Ibss 
of cbriscibusness, uriexplairied drbp iri blbbd pressiire, 
apparent stroke, br cbrifusibri. Other symptoms cbm- 
mbrily assbciated with AMI are diaphbresis (profuse 
sweatirig), dyspnea, nausea, vbmiting, extreme weak- 
riess br fatigue, dizziness, arid palpitations. 

The physical findings of AMI may be few and will 
vary with the site and extent of cardiac muscle 
damage and the amount of sympathetic _riervbus 
system response. Therefore, diagnosis iri the field will 
depend primarily bri the histbry bf the currerit cbrii- 
plaint. Treatment and stabiHzatibri shbuld be started 
immediately iri ariy riiiddlc^ged patient whb cbrii- 
plairis bf chest pairi. A detailed histbry arid physical 
e^ariiiriatiori shbuld be giveri secbrid pribrity. : 



Signs and Symptoms of Avijidna Pectoris and Acute 
Myocardial Infarction 



Preseritiri^ 




Acute , 


-Signs and 


Angina Pectoris 


Myocardial 


Syriiptbriis 




Irifarctibri 


Pain 






Intensity 


Miic to moderate... 


Very severe. 






intense. 


Duration 


3 to 5 minutes 


30 minutes to 






several hours. 


Precipitating 


Specific, 


No specific 


factors 


predictable 


predictable 




phy/Sical or 


factor. 




m o f 1 on nl c f r^cc 




Relieving 


Rest 


Nbrie. 


factors 






Assbciated 




Diaphbresis, 


symptoms 




Nausea arid 






vbmiting, Fear 






bf impending 






doom. 




- 





The patient with AMI usually appears anxious or 
frightened. If the patient is hypoxj^ he or she may 
also appear confused, irritable, br restless. The skin 
may be pale, cbld, br lammy. Blood pressure may be 
rormal, low (systolic pressure of 90 mm Hg or less) if 
the cardiac output is below normal, or elevated 
(greater than 140 hi hi Hg systblic or 90 mm Hg, dia- 
stolic) iri respb rise tb stimulatibri of the syrii pathetic 
rierybus systerii. Likewise, the puise riiay be ribrriial, 
bradycardic (slbw) if the parasympathetic riervbus 
systerii is dbmiriarit, br tachycardic (fast) if the sympa- 
thetic riervbus system is dbniiriarit. 

Advanced life support (definitive cardiac care) must 
be initiated Immediately on all patients who are sus- 
pected of having AMI: It is important for paramedics 
to remember that more than half the deaths from 
myocardial infarction occur within the first few hours 
and that r«tients often do not call for help until sever- 
al hours after the pain begins. Early treatment can 
mean the difference between life and death in an 
otherwise healthy and relatively young man br 
woman. 

Manageriierit bf the uricbriiplicated AMI cbrisists- bf 
the following defiriitive cardiac care procedures. The 
parariiedic shbuldu_ 

• Attach rribnitbririg electrbde, . Transmit the 
rhythm strip tb the hospital fbr evaluation if bio- 
telemetry is available. 

0 

• Immediately administer oxygen by mask or nasal 
cannula at a flow rate of 4 to 6 t/min. (If an 
oxygen reservoir mark is used, flow rate must be 
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enough to keep reservoir filled.) Sihc^ 
oxygen therapy can assist in reducing the ihci- • 
derice of arrhythmias JbUowing AMI, it slibuld 
never,^ withheld frpm any patient suspected of 
the condition: The patient with chronic obstfiic- 
tivj. pulmonary disease should, also receive, 
oxygen, but at a lower flow rate. If this patient's 
respirations become depressed, ventilations can 
be assisted. • 

• Initiate an intravenous (I.V.) line, of 5-percent 
dexttose in water (S5W) using a 250-cubic centi- 
meter (cc) bag and microdrip ;set. The I.V. fate 
should be regulated just enough to keep the vein 
open, usually between 20 to 30 micrddrops per 
minute. 

• Relief of pain should be given a high priori^ty. 
Sublingual nitroglycerin s^idUld be administered 
in norm jtensive or hypertensive patients, if this 
therapy is unsuccessful, 2 to 5 mg doses at 5 
minute intervals Updn an order from a physician. 

• The use of liddcaine as prophylactic antiarrhyth- 
mic therapy may.be -brdered by the physician. 
This use has been shown jn some studies to sig- 
nificantly reduce the incidence of primary ven- 
tricular fibrillation. 

• Obtain a more detailed history and perform a 
physical examination after initial stabilizatidn. 

• Transport the patient in a comfortable pdsitiori, 
usually semisitting. 

Following AMI, the patient's clinical cdurse can take 
several dii-ections. After hospitalization, the pat[ent's 
course may remain fincdm plica ted and the infarctecj 
area Say heal. During the first few hours of AMI, 
arrhythmias may develop. Approximately 70 percent 
of patients, with AMI will develop ^ ventricular ar- 
rhythmia. If a large area of cardiac muscle is infarct- 
ed, the pumping ability of the heart can ^be severely 
impaired and cdngestive heart failure will ensue. If 
more than 50 percent of the left ventricle is lost due 
to infarction, cardiogenic shock will occur. 

Congestive Heart Failure 

Heart failure fdlldwing AMI can be understood as 
mechanical pUmp failure, or the inability of the heart 
to maintain cardiac output adequate to meet the meta- 
bdlic demands of the body. Congestive heart failure 
indicates circulatory overload either in the systemic 
circulation, or in the pulmonary circulatidri, due td an 
ineffective pump. As a result ther^ are twd types of 
heart failure: left heart failure (acute pulmonary 
edema) and fright heart failure (chrdnic congestive 
heart failure). 

In AMI, the primary insult is td the left ventricle, 
affecting the ability of the ventncle to pump bjood 
effectively. Since the heart is a two-ggmp system, if 
the pumping ability of the right ventricle is not com^ 
prised as a result df the AMI, a temporary imbalance 



m the cardiac outputs from both ventricles results. 
The right heart c6ntinu.es to jjump bibbd as u§uaj; 
hdwever, the left ventricle is unable to cdrripl^tely 
eject the biood delivered to it into Uie systemic circu- 
lation. As^a resultp blood begins to back up behind the 
left ventricle causing an increase in the pressure in the 
left atrium and pulmbriary vessels; this allows blood 
to accumulate in the lungs, As the pulmdriary blddd 
vessels become increasingly ehgdrged with blood, 
serum is forced out of the capillaries iritd the alveolar 
spaces. The serum mixes with air in the alveolar 
spaces to produce a foam^ (pulmonary edema). Be- ' 
cause the. alveoli are partly filled with flmd, the 
amoujit of lung tissue available for gas exchange is 
greatly reduced, arid dxygenation is impaired. : 



In the earl^ stages of pulmonary edema, the patient 
may appear restless, because, the hypoxia results from 
impaired oxygenation. As left heart failure progresses, 
wheezes and an S3 are present. Ihe patierit experi- 
ences increasing difficulty in t?reathjng arid must liter- 
ally sit up to breathe (or thdprieajr-Td cdmperisate for 
the increasing hypoxia, the cardiovascular centers in 
the brain stimulate the syriipathetic riervdUs system, 
which produces tachycardia, tachypnea, and increased 
peripheral vascular resistance. If these compensatory 
mechanisriis fail, hypdterisidn occurs, rales deyeibp, 
and the J5atierit deVeldps a productive cough of blood- 
tinged frothy sputum. As tKe accumulation of pul.- 
mdriary fluid prdgresses, hyppxia may bpcom so 
severe that the patient becomes cyanotic and the state 
df cdriscidUsness decreases^ Patients may be literally 
drdwnirig in their own secretions. Th|s^sjtuation is life 
threatening and demands immediate emergency inter- 
vention (see Fig. 6.26). ■ 



Treatmerit df left heart failure (pulmonary edema) is 
aimed at imprdving oxygenatioa, increasing myocardi- 



Blddd Flow 



Caplliary 




Alveoli 



Figure 20. Effects of Pdlmoriary Ed^ma 
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ai cdntfactiiity, and fedubirig venous return; Manage- 
ment* of ieft heart failure consists of the following 
definitive procedures. The paramedic should: 

• Sit the patient up with the feet dangling. This 
position is the most comfortable For the patient 
and is advaiitageous,_because it decreases venous 
return to the heart.' The actual work of breathing 
is thus decreased. 

• Administer high-flovv oxygen by mask (8-10 L/ 
miri). bccasidrially acute pulmonary edema is so 
severe that respiratory failure occurs. If this hap- 
pens, intubation and rnechanical ventilation are 
necessary. Positive pressure ventilation via an 
oxygen-breathing device such as an Elder valve 
increases the alveolar pressure and diameter. Al- 
veolar collapse is then reduced and ventilation is, 
improved. In additionr venous return is decreased 
as a result of the increase in intrathoracic pres- 
sure. 

• initiate an I.V. with D5W to keep open. 

Apply mdriitbring electrodes. Because hypoxia 
and metabolic acidosis accompany acute pulmon- 
ary edema, these patients are predisposed, to ar- 
rhythmias. 

The foliowing drugs may be ordered: 

• Morphine sulfate. Morphine is p mainstay in the 
management of acute pulmonary edema because 
of its vasodilatir^n, analgesic, and sedative ^fleets. 
It is recommended that initially a small dose of ^ 
to 5 milligrams (mg) be given I.V. If substantial 
improvement has riot occurred arid hypbterisibri 
has also riot occurred, mbfphirie can be repeated 
iri increments until the symptoms of acute respi- 
ratbry distress are relieved. 

• Aminophylline. AminophylHne can be beneficial 
in the treatment of acute pulmonary edema by 
causing bronchodilatibn and increasing cardia<2 
output. A(id 200 to: 5(S3 mg of aminophylline to 
lOd-cc D5W and infuse at a rate of 20 mg/ 
minute. 

_ _ _ c _ _ 

• ' Furosemide (Lasix). Furosemide . is a potent; 

rapid-acting diuretic given I.V. to decrease intra- 
vascular volume. Action begins within 5 to 15 
minutes following the injectifin. Dosage ranges 
from 200 to 80 mg- I.V. push. 

• Digbxiri. Digbxin is used bri a limited basis as an 
adjunct tb bxygeri, inbrphirie, arid furosemide 
wheri acute pulmdriary edema is a result of atrial 
fibrillation with rapid ventricular response. DU-^ 
gdxin serves to increase contractility of the heart. 
Where prolonged transport is necessary; digoxin 
0.5 to O.'^S mg may be given slowly I.V. 

Rotating tourniquets can also be employed using the 
following guidelines: 



Apply tburriiqiiets tb three of the four extremities 
as prbxiriial tb the tbrsb as pbssible. 

• Apply tourtiiquets tightly enough to obstruct 
venous return but not arterial-blood flow: 

• Check for presence of distal pulses after each 
tourniquet is applied. 

• Every 10 minutes, remove a tourniquet from one 
extremity and secure it to a free extremity. The 
I.V. arm may be used if a superficial vein, such 
as a hand vein; has not been used. 

• Rotate the tourniquets in a clockwise direction. 

The parariiedic should then transport the patient. 
Mdriitdr vital sigris every 5 riiiriutes. 

Usually, right heart failure fpllbws left heart failure. 
As blbpd backs upi frbrii the heart iritb the lungs, the 
nght side bf the heart riiust wbrk harder to pump 
blbbd iritb the already erigbrged puliribriary vessels. 
Eventually the right heart cari\rib longer keep up with 
the increased workload arid fails. When right heart 
failure occurs, blood backs up behind the right ventri- 
cle and increases the pressure in both the right atrium 
and the systemic veins. 

As a direct result of right hearty faihrfe^ venous return 
is impeded; and organs become congested. This is 
manifested by distented jugular veins and the develop- 
ment of body edema (see Fig. S.21). The increased 




Figure 21. Patient with Body Edema and 
Distended Jugular Veins 
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tabie 6.3 
Treatment of Acute Pulmonary Edema 



'Therapeutic Goal 



Imprdveinent in 
oxygenation. 



Reduction of venous 
return. 



The rapy 



Patient sits up. 



High flow oxygen. 



Positive-pressure 
ventilation. 



Aminophylline . 



Morphine sulphate. 



Increase in myocardial 
contractility. 



-Furbsemide^. 



Rotating totirniqaets. 



Digoxin. 



Principle 



Decreases work of 
breathing and venous 
insert. 

Reverse hypoxemia and 
prevent metabolic 
acidosis. 

Decreases fluid and 
collapse; decreases 

venous^ return. 
_ _ _'\_ _ 
Brbnchddilator............:.- 



Causes vasodilation and 
reduces venous return; 
decreases anxiety. 



Causes venous 
extremities. 



rig iri 



Iricfeases force of 
contraction. 



Pre cautibh 



Use pbsitidh cautiously if 
hypbterisibri is present. 

Oxygen mask may be 
frightening to 
-."sufTbcating" patient. 



WUi cause hypbterisibri 
and ventricular 
arrhythmias if giveri 
rapidly. 

May cause hypbterisicti 
and respiratbry 
depressibri; mbriitdr 
vital sigris. 

If given in excessive^ 



ariiourits, can result in 
^ hypotension and 
electrolyte depletion; 
monitor vital signs. 

May be uncomfortable; 
when using tourniquets, 
remove one at a time at 
JO^inute intervals to 
avoid over-loading 
pulmonary circulatibri 
again. 

Monitor for arrhythmias. 



veribus pressure forces serum thrbugh the capillary 
walls into the subcutaneous tissues, prbducirig pitting 
edema. (Jhc existence, of this type bf edema is con- 
firmed by the pit that fonris wheri pressure is applied^ 
in ambulatory or walkirig patierits, edema usually first 
occurs in the dependent parts bf the body— the hands 
and feet— then bver the entire body (anasarca). 
Edema may also be preserit in the presacral region in 
recumbent or restirig patients. 

Increased pressure in the hepatic veins results in liver 
engbrgemerit, causing the liver to become enlarged 
arid terider. As venous congestion becoriies severe, 
seriirii may be forced into the abdomen (ascites), pleu- 
ral cavity (pleural effusion), and pericardial cavity 
(pericardial effusion). 



The development of right heart failure cari actually 
improve left heart failure. Because the right heart is 
unable to pump blood to the lungs efrrciently, pul- 
monary congestion riiay actually decrease— thus ini- 
proving the syriiptoriis bf dyspriea or heart failure. 

Treatmerit arid management of the patient in cbrigestiye 
heart failure are aimed at decreasing intravascular 
vblume and correcting hypoxia. The parariiedic shbuld, 
first', sit the patient up and administer bxygeri. The 
patient's heart rate should be mbriitbred, because 
mdriitdring is indicated in any. patient with sigriificarit 
cardiac disease. If signs of left heart failure are preis- 
ent, the patient should be treated as iri pulttionary 
edema (see Tfible 6.3); 
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Cardiogenic Shock 

When the- heart is damaged so =badly that it can no 
longer piinip enough blood to maintain adequate 
tissue perfusibh^ cardiogenic shock occurs. Cardio- 
genic shock indicates extensive damage to the myo- 
cardium and has a mdrtahty rate of approximately 85 
percent. 

The sighs and symptoms of cardiogenic shock are the 
same as those found in other types of shock, which 
are described in greater detail in Module II. The 
clinical picture is characterized by (1) sighs of inad- 
equate tissue perfusion such as pallor; cool, clammy 
skin; mental confusion; restlessness; and cyanosis of 
varying degrees and (2) a systolic blood pressure of 
less than 80 mm Hg: A note of caution: Patients with 
preexisting hypertension may be in shock although 
their systolic blood pressure may be higher than 80 
mm Hg. 

Treatment of cardiogenic shock is aimed at improving 
peripheral tissue perfusion and increasing myocardial 
contractility without increasing cardiac work (see 
Table 6.4). Management of cardiogenic shock consists 
of the following deHnitive procedures: The paramedic 
should: 

• Place the patient supine with 30" elevation of 
the Jqwer extremities. The Trendelenburg posi- _ 



tidh is hot recommended Tor treating cardiogenic 
shock. 

_ • # 

Administer high-flow oxygen by mask.. Endotra- 
cheal iiitubatidh may be necessary if the patient 
becomes uhrespbhsive. 

Start an i;V. with D5W to keep the vein open. 

Administer the following drugs, if ordered by the 
physician: 

— Sodium bicarbonate. Sodium bicarbonate may be 
ordered to combat metabolic acidosis caused by 
poor tissue oxygenation. 

— Norepinephrine (Levdphed). Norepinephrine is 
an alpha stimulator and may be drdered to in- 
crease arterial _blddd_pre_ssure. Add 2 mg ndrepi- 
hephrihe to 250 cc D5^y and infuse I.V. piggy- 
^|ck via a micrddrdp admihistratidh set at a rate 
df 30 td 60 micrddrdps per minute— 2 to 4 micrd- 
grams (mg) per mihute. Titrate flow to the blddd 
pressure respdhse. Ndrepihephrihe must be ad- 
ministered in a large veih, because tissue hecrdsis 
will occur if the I.V. infiltrates. 

— dopamine (Intropin). Dopamine is a vasopressor 
that stimulates both alpha and beta receptors: Do- 
pamine increases myocardial contractility and, 
thus, cardiac output. Dopamine also produces 
mild vasoconstriction to increase arterial blood 

24>ressure.:Ji3dpanuiiezhas._the-a of 



Table 6.4 
Treatment of Cardiogenic Shock 



Therapeutic Goal 



Therapy 



Prihciple 



Precaiitidh 
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Correct peripheral 
pooling of blood. 
Correct hypoxia...... 

Correct acidosis 
Improve circulation 



Elevate lower extremities 

30 degrees. 
High flow oxygen 

Endotracheal intubation. 
Sodium bicarbonate::.::....... 



Norepinephrine : 



mme. 



Increase vehdus return . 



To correct acidosis 

produced by inadequate 

tissue perfusion: 
Alpha stimulation; 

increases peripheral 

vascular resistance; 

cardiac output remains 

unchanged. 



Alpha-stimulator produces 
vasdcdhstrictidh to 
ihcrease blddd pressure. . 
Beta-stimUlatdr 
increases cardiac 
cdhtractility, increases 
cardiac output: 
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Do hot use Trehdelehburg 
position. 



Do not produce sddium 
overload. 

Monitor blood pressure 
frequently; blood 
pressure usually raised 
to 90 mm Hg systolic. 

Observe site of 

administration carefully; 

ihfiltratidh will cause 

local tissue necrosis. 
Mdhitdr blddd pressure 

frequehtly and titrate to 

blddd pressure respdhse; 

may produce 

ventricular arrhythmias. 



diiating the mesenteric and renal vessels to in- 
crease blood flow and diuresis. Add 1 ampule 
(200 mg) of dopamine 250 cc D5W (3_mg/cc) 
and infuse at 2 to 5 mg per kilogram (kg) per 
minute. Titrate the rate to the blood pressure 

response^ - 

— Methyiprednisolone (Solu-Medrol). Although the 
effectiveness of methylprednisolbne in cardio- 
genic shock is uhproven, a dose of 3-50 mg/kg 
may be given slowly I.V. push. 

Syncope 

Syncope, or fainting, is a sudjdeh, temporary idss of 
consciousness caused by inadequate cerebral biood 
flow. Although syncope may result from different 
underlying problems, the most significant causes are 
cardiac related. 

Simple syncope, or vasovagal syncope, is_ the most 
common type of syncope and can occur in healthy 
individuals. Syncope usually follows some embtibnal 
stress such as pain,; fright, or the sight of blood. This 
stress produces reflex peripheral vasodilated and,, 
consequently, pooling of blood in the extremities. 

Simple syncope usually dccurs when the patient is 
sitting or .standing; cqnsciou^^^ 
when the patient becomes horizontal. However, the 
patient may faint again if he or she^ tries to sit or stand 
too quickly. The simple fdnt may occur without 
warning or may be preceded by a brief period of; 
symptoms such as pdlor, weakness, coid ^^weatihg, 
nausea, abdominal discomfort, or blurred vision. Pre- 
ceding the faint, a tachycardia may be present; how- 
ever, during the faint, the pulse usually slows to 50 or 
less. 



Syncope of cardiac origin can occur in any position. 
Syncope that occurs when the patient is lying down is 
almost always of cardiac origin and indicates a tran- 
sient decrease in cardiac output. The decrease in car- 
diac output may be caused by bfadyarrhythmias, tach- 
yarrhythmias, valvular lesions that obstruct blood 
flow, or heart block. 

Postural syricdpe dccurs when the patient sits or 
stands up from a supine position. llie Ciauses^ b pos- 
tural syncdpe include drugs, chronic disease, and pro- 
Idnged standing in hot weather. 

Carotid sinus syncope is also very cdmmdn. An indi- 
vidual with a sensitive carotid sinus may f^int when 
the carotid sinus is compressed. 

The vagus nerve is stimulated, which, slows the heart 
rate and produces hypbtehsioh. These effects combine 
to produce a faint. The syncopal episode can occur in 
men while they are shaving arid can also be precipi- 
tated by the constrictidri df a tight coliar Patients 
iriay also faint after other actidns that result ]n vagal 
discharge such as vidlerit coughing, jaughter, or urin^- 
tibhr^er^are dfteri-no-^arning-sym ptoms: 



In taking a history_from a patient who has experi- 
enced a syncopal episode, the paramedic should firid 
answers to the following questibns: 

• in what position was the patient when fainting 
occurred? 

• Were there any warriihg syriiptdrii.s preceding the 
faint? 

• Did some stressful event precede the faint? 

• Has the patierit ever fainted befbre, and if so, 
under what circuriistarices? 

• Does the patierit have a history of cardiac dis- 
ease? 

• Does the patierit take any medication? 

Regardless of the cause of syncopal e]pisode, there are 
basic management principles that apply fbrihs of syn- 
cdpe. The paramedic should: 

• Place the patients supiri^ where they have fallen. 
The supine positidri iricreases cerebrai blood per- 
fusion. If patierits are placed in a sitting position, 
they riiay faint again because of decrease^d cere- 
bral blddd fldw. If j^tients. regain consciousness, 
discdurage them from sitting up or staridirig. 
Patierits should be transported supine to the 

hdspitai. ^ 



• Establish ah airway arid admiriister dxygen. 

• Loosen any tight clothing. 

• Elevate the lower extreriiities fdr 10 to 20 sec- 
bnds to increase venous return. 

• Apply monitoring electrodes to deteririirie the 
presence of an arrhythmia. 

• Initiate IS' I.V. of 250"^c'D5W td keep open." 

• Monitor vital signs: 

Other Complications of AMI 

Other complications of AMI are veritricular aneurysm 
and cardiac rupture. Veritricular arieurysm inay devel- 
op as a result of riiyocardial irifarclidri. A ventricular 
aneurysm is a thiri- walled bulge iri the riecfOtic M-ea in 
the wall of the left veritricle. Wheri the_ ventricle 
cbritracts, the arieurysrii balloons out; some of the 
blood puriiped into the ventricle flows into the bal- 
Iddri arid is ridt eritirely ejected.^if the_meury8m 
pies 25 pefcerit dr niore of the ventricular wall, the 
veritridle pumps even less effectively and cbrigestive 
heart failure results (see fig. 6.22) ; 

Cardiac rupture may also bccur in ari_ infarcted area, 
but fortunately, this cbmplicatibri is relatively uncom- 
mon. Gardiac rupture^ in a riiajqrity of instences, 
occurs on the third br fourth day after irifarction. tje 
left ventricular .wall, papillary riluscl<i, dr inAerventri- 
cular septurii riiay nipture following AMI. Jf the left 
-ventHcle ruptures, blddd escapes into the pericardial 



EKLC 



Vi-21 




Normal 
L. Ventricular 
Wall 



Figi/^ 22. Aneurysm on the Ventricular Wall 

sac producing cardiac tamponade. This cdmplicatidn 
is usually manifested by the acute onset of shock, 
jugular venous distehtibh, sinUs bradycardia, and, ulti- 
mately, electromechanical dissociation. Death can 
occur within 15 minutes Unless the tamponade is re- 
lieved and the rUptUre is rep a irg d^^UfgicanyJ see Fi g. 



Figure 23. CanJian Tamponade 

the vehicle collide, and the direction of impact Fron- 
tal impact injuries are particularly dangerous, because 
the impact depresses the posterior sternum,^ which 
compresses the heart. Major complications of myocar- 
dial trauma are myocardial contusion and cardiac 
tamponade. 

Myocardial contusion is often asymptomatic and 
maske d by s iptoms of assbciated'in juries. Fbi^ exam- 



Rupture of the papillary muscle leads to acute mitral 
insufficiency and produces profound congestive heart 
failure, shock, and death. Rupture of the intervehtri- 
cular septum results in severe depression of the left 
ventricle and pulmonary edema that is resistant to 
therapy. Hypotension and death ultimately result (see 
Fig. 6.24). 



jpje, sinc^thc cardiac muscle is damaged and necrosis 
does occur, myocardial cphtusidh can simulate the 
^igqs, symptoms, and cdmpUcatidhs of AMI. 

Primary problems assdciated with mydcardial cdntu- 
siQn are cardiac arrhythmias and conduction abnor- 
malities. The site of injury influences the type of 
ari-hythmia encountered. Right-sided chest trauma fre- 



Myocardial Trauma 

One frequently over looked cdmplicatidn of blunt 
chest injury is traUma td the heart and great J/essejs. 
Although the heart is fairly resilient, its position 
behind the sternum makes it vulnerable to blunt 
impact injuries. Blunt chest trauma most commonly 
occurs in steering wheel injones^ Myocardial contu- 
sions have occuffed in automobile collisions at speeds 
as low as 25 miles per hour. Myocardial injury may 
even occur with abdominal trauma. 

Mydcardial injuries tend td be missed, because there 
are often few sighs or symptoms of cardiovascular 
prdblems dh the initial examiriatidri. However, _the 
various injuries produced by nohpenetrating injuries 
can be sefidUs. All patients with major ^hest wall 
trauma should be treated as if they have myocardial 
trauma until it is proven that they do not. 

Autdmdbile accidents are the main cause df i^^yocardi- 
al trauma. It is important that the paramedic deter- 
mine hdw f ast the v ehicle w as moving, with w hat did 




Rupture 



Septum 

Figure 24. Rupture of the interventric ular S eptum 
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qoentiy resalts in atnal arrhythmias and heart block. 
Left-sided injuries are more likely to result in ventric- 
ular fibrillation. Ventricular arrhythmias are treated as 
if they ocOTrfed during AMI (see above); lidbcaihe is 
used to control premature ventricular cbritractibhs 
and cbuhtershbck is used tb cbhtrbl ventricular fibril- 
latibh. 

An acciimiilatibh bf blbbd in the pericardial sac is 
called cardiac tamponade. Tamponade can be caused 
by severe myocardial contusion of a tear in a great 
vessel at the point where it leaves the pericardiaijac^ 
When blood fills the pericardial sac, the ^^^rt is 
iihable to fill completely, and cardiac output is re- 
duced. As a result, atrial pressure falls and venous 
pressure rises. Jugular neck vein distention is also 
present. Pulse pressure (the difference between systol- 
ic and diastolic pressure) narrows as the strbke 
volume falls. Shock is frequently far greater than ex- 
pected from the amount of blood lost. Blbbd in the 
pericardial sac muffles the heart sbunds, which will 
sound more distant upon auscultatibn. 

Cardiac tampbhade is a dire emergency. Tamponade 
must be rapidly treated by removing blood from the 
pericardial sac (pericardiocentesis); This pro^dure 
shbiild be performed iil the emergency department 
_ Under -cdritf oiled conditions. Th^refb^ 
pected of having a cardiac tamponade must be trans- 
ported immediately to the hospita]^ if the patient is 
uncdnscious and pulseless, the paramedic should begin 
cardiopulmonary resuscitation. 

Hypertensive Emergencies 

Appfbximateiy 21 million Americans are afflicted 
with hypertension (high blood pressure). Hyperten- 
sion is responsible for more than 20,000 deaths in this 
country annually, in addition, hypertension is a majbr 
risk factor for AMI and cerebrovascular accident 
(stroke). 

Hypertension is usually _ defined as a resting blbbd 
pressure in excess bf 140/90 mm Hg. Anxiety, emo- 
tional stress, pain, and physical exercise can cause a 
transient elevation bf the- blbbd pressure level, but a 
persistent elevatibri bf the diastolic pressure indicates 
hypertensive disease. Left untreated, hypertension sig- 
nificantly shbrteiis life span and leads to other medical 
prbblems. ; 

When the arteriaj blood pressure rises abruptly to a 
level of greater than 200/130 mm Hg and persists for 
a prolonged period, a hypertensive crisis is said to be 
present. A fiypertensive crisis imminently threatens 
the integrity of the patient's cerebral and cardib vascu- 
lar systems. Frequently, but nbt always, ah acute hy- 
pertensive crisis is accbmpahied by severe headache, 
irritability^ nausea, and vbmiting. These syiriptbms are 
followed by confusibh, cbhvulsibhs, and cbma, Acute 
hypertensive crises may be cbmplicated by acute pul- 
itibiiary edema br by inyr^acfanial heminorrhage. In 
-4uGh^asesr-itHsHKsetttial~tharT)^^ 



reduced Rrbmptly_ under cbhtrblled cbhditibns in the 
hbspital. Jh the field, only suppbftive measures are 
feasible.. To support the patient in the field, the para- 
medic shbiild: 

• Secure an airway and administer oxygen. 

• Initiate ail I:V; with D5W to keep open. 

• Apply monitoring electrodes: 

• Monitor vital signs every 5 minutes. 

• Transport the patient to the hospital. 

Unit 4. Reaaihg arid 
Uriclerstanding a Normal EKG 

Fundamental ihfbrinatibh bri reading aiid understand- 
ing ah EKG is discussed in this unit including electro- 
physiblbgy, cbmpbneiits bf the EKG record, arid in- 
terpreting the EKG strip. 

Electrophysiology 



Each living cell bf the body that has the capacity tb 
react tb a stimulus is said tb be resting br polarized. 
The inside of the resting cell is electronegative in 
cbmparisbh tb the biitside of the cell, which is elec- 
-lTbpbsitiver-T1i1r-difference-can^ 
intracellular aiid extracelluiar concentrati<)n of elec- 
trblytes. The semipermeable cell membrane is the 
iTiaiii regulator of the resting or polarized state. 

When a cell is stimulated to contract, the depblariza- 
tron process begins. The cell membrane becomes 
more permeable to extracellular electrolytes, and a 
shift in electrical charges bccurs. The inside bf the 
cell thus becomes electrbpositive arid the biitside, 
electronegative. The wave bf depblarizatibn moves 
across the cell causirig the cell tb cbhtract. After 
bbntractibri, a negatively charged wave spfeiads 
through the fiber arid retiirhs the cell to its original 
electroriegative state. The retuiii bf the cell to its 
resting state is called repolarization. The cell is again 
polarized aiid iiiay be stimulated again. (For more 
details, see Uiiit 1 of this Module.) 

All ceils of the body — except cardiac cells — require a 
stimulus to depolarize. The specialized cardiac cells 
possess the property of autbiriaticity — that is, they can 
spontaneously depolarize or contract. If the depblar- 
ization jof one cell is strong enbugh, _it cari irifluerice 
the contraction of the adjacerit cells. Why, then, does 
the heart beat rhythriiically instead of chabtically? 
The answer is that ribt all cardiac cells depolarize or 
contract at the same tiirie (see Fig. 6.25). 

s . _ 

Nbrmally, the cells bf the SA node depolarize faster 
than aiiy bthef cells of the heart— at a rate of 60 to 
100 tiiries per minute. The SA nodal cells stimulate 
the bthef cells of the conduction system in an orga- 
• iiized manner. Thus, because the SA nodal cells depo- 
lari^Jaster, the SA node becomes the paceriiaker of 
the heart. 



EKLC 



_4- 


















'Electrical Stimulatibh 

Figure 25. Row Heart Cells Depolarize iri Unison \ 



Froiri-the-SA-ndde, the depdlanzatidh wave spre^^^^ 
through the atria and causes them to contract. The. 
atrial muscles are riot connected to the ventricular 
riiuscles, therefore, the cdri tract idri of the atrial mus- 
cles will not stimulate the ventricular muscles to con- 
tract There are three atrial intemodal pathways lead- 
ing frorii the SA ridde that carry the electrical im- 
piifee to the AV node. 

From the AV node, the impulse travels to the bundle 
of His. From the bundle of His, the impulse is con- 
ducted to the right arid left bundle branches, which in 
turri, cbriduct the impulse to the Purkinje fibers. Stim- 
ulation of the PUfkinJe fibers results in ventricular 
cdritractidri. 

If the SA ribde starts to depolarize more slowly than 
ariy of the other cells, it will no longer be the pace- 
riiaker. At that time secondary pacemakers take 
over — such as the AV node or the bMdle branches. 
The AV node depolarizes 46 to 6G times per minute, 
and the bundle branches depolarize at a rate of 20 to 
40 times per minute, ischemia, hypoxia, acidosis, or 
electrolyte imbalances can stimulate the ventricular 
and atrial cells to act as pacemakers and depolarize 
spontaneously. A paceriiaker that occurs outside the 
normal conduction pathway is ideritified as ari ectopic 
focus. ' 

Atrial and ventricular depblarizatibri are electrical 
events that can be sensed by electrodes on the skiri 
surface. If the electrical ijnpulses_are ariiplified, they 
can be recorded on the EKG. Therefore, the EKG 
represents the surii of the electrical activity, of the 
heart but riot of the rilechariical activity. The EKG 
does ridtj-eveal how well the heart is contracting; 



eoiTiponents of-the EKG Record- ^ — 

During a normal cardiac cycle, the SA node depolar- 
izes first and transmits an electrical impulse to stiriiu- 
late both atria. This produces a\deflection called a P 
wave. The P wave represents ^trial depblarizatibri. 

The electrical iriipulse then reaches the AV ribde 
where there is a delay that allows the ventricles tb fill 
with blood. After the jaause, the electrical impulse is 
theri_ conducted tb the buridle of His. From the bundle 
of His, the impulse travels through the fight and left 
buridle brariches tb the Purkinje fibers and ultiniat el y- 
tb the ventricular mUscle cells. This process produces 
the QRS complex that represents ventricular depolar- 
ization. It takes approximately 0 10 second for the 
electrical impulse to depolarize the ventricles. There- 
fore, the normal time duration for a QRS complex is 
0.10 second or less. 

After the QRS complex, there is a pause called the 
S-T segment. Which is followed by a T'wave. The T 
wave represents ventricular repolarizatibri. Ventricu- 
lar repolarization is strictly ari electrical everit; there 
is no associated riiechariical activity. 

Segments and iritervals are alsb ideritified bri the 
EKG. A segriierit represerits a sectibri of the EKG 
between waves. The S-T segment represents the time 
betweeri veritricUlar depolarization (end of S wave) 
arid ventricular repolarization (beginning of the T 
wave). Ari interval is Ejection J^^f^ the EKG that 
iricludes waves. The P-lHntervaj represents the time 
duration from atrial depolarization (beginning of the P 
wave) to the beginning of ventricular depolarization 
(beginning of the QRS complex). The normal jP-R 
interval duration is 0.12 to. 0.20 second. The R-R 
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FiguTB 26. EKG Strip Showing Normal Segment 



interval represents the time period between two cardi- 
ac cycles (beginning of one QRS complex to Jhe 
beginning of the subsequent QRS complex) (see Fig. 

-6:26): 



Reading ah EKG Rhythm Strip 

Ah EKG is recorded on graph paper composed of 
fine vertical and horizontal lines spaced 1 mm apart 
fdrming 1 mm squares. At every 5-mm interval, Jhere 
is a heavy black line^ The height or depth of EKG 
waves may be measured vertically in millimeters and 
represents a measure of voltage. 

The time duration of any wave is measured hbrizbri- 
tally. At a normal recording speed of 25 mm/secdrid, 
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27. EKG Strip Showing ^ 
into time Segments 



each small miilimeter square equals 0.64 second. Each 
large 5-mni square between the heavy black lines 
equals 0:2 second (see Fig: . 6.27). 

Five basic questions should be answered when ah 
EKG rhythm strip Is analyzed systematically: 

• What IS the rate? 

• Is the rhythm regular or irregular? 

• Are there P waves and do they have any rela- 
tionship to the QRS complex? 

• What is the P-R interval arid is it consistent? 

• What is the QRS duration? 

What is the rate? The heart fate is the n^ihi^er of 
cardiac cj^cles that dccUr per minute. Both s|he 
riuriiber of ventricular complexes and the number of^\ 
waves that dccUr per minute should be calculated^ 
Normally, the atrial rate is the same as the ventricular* 
rate. 

A ridfmal heart rate b between 60 and 100 beats per 
ininute. A heart rate above 100 beats per minute is 
identified as a tachycardia. A heart rate below 60 
beats per minute is called a bradycardia. 

There are several method s that caii be used to deter- 

Tttitil~ltfIiTT^'te7~Calcul^^^ 

that can be used to determine rate. Howe ver, . if a 
calculator is unavailable during an emergency situa- 
tidri, other methods of calculating heart rates must be 
used. 

At the top of the EKG paper, there are small vertical 
marks that occur at 3-secbnd intervals.. Two of these 
intervals represent 6 seconds. Ten of the 6-secdrid 
strips equal 1 minute. To calculate the heart rate, the 
paramedic should count the number of QRS cdmplex- 
es in the 6-second strip arid multij^ly by 10. This is an 
"approximate" heart rate arid is sldwer than the actual 
heart rate. The 6-secpnd cdurit cari be used for regu- 
lar and irregular rhythriis. 
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TRIPLICATE METHOD 



2i HoWJo Um the Tilpji^te MetfKKl d 
beiennlning the Rate from an EKG StHp 



A third method to calculate heart rate is the triplicate 
method. The paramedic can find an R wave that falls 
on a heavy black line. The next heavy black line is 
designated as 300 followed by lines designated as 150 
and 100^ the next three lines after 300, 150, and 100 
are designated 75, 60, and 50. Wherever the second R 
wave falls is the heart rate. 

The triplicate method can be used only if the rhythm 
is regular. If the rhythm is irregular, or the heart rate 
is below 50, the 6-secdnd count must be used (see Fig. 
6.28). , • . 

Is the rhythm regular or irregular? Are the distances, 
between successive R-R intervals equal or unequal? If 
the R-R intervals are equal, the rhythm is said to be 
regular. If the duration of the R-R intervals constant- 
ly varies, the rhythm is termed irregular. 
Are there P waves? The P wave represents atrial 
depolarization. Therefore, P waves are present oh the 
normal EKG. If P waves are present,_are the P-P 
intervals regular or irregular? Are the P_waves cdh- 
sisteht in configuration? What is the PiQRS ratio? Is 
there one P wave for each QRS and does the QRS 
follow the P wave? 
_ _WJiatzis=the -dnration_oLthe_R-R- iMejLvai?jrhe_E=R_^ 
interval represents the time from the beginning of 
atrial depolarization to Lhe_ beginning of ventricular 
activation, the normal P-R ihtefval is 0.12 to 0 20 



occur daring AMI are caused usually by either hy- 
poxia in the infarcted hiuscle or by ischemia in &i 
conducting system. 

in addition to necrosis of the hem muscle or [schemia 
in the cohductiori system, many other disorders can 
cause arrhythmias. Imbalances in the autononiic nerv- 
ous system " may result in arr^hythmias. tncrea^^^^ 
sympathetic tone increases the firing rates of bot^ the 
SA node and secondary pacemakers. In contrast, in- 
creased parasympathetic tone decreases the SA node 
firing rate. However, secondary pacemakers are less 
sensitive to parasympathetic stimulatidn. Therefore, 
when the SA node is excessively slowed by para- 
sympathetic activity, a secondary pacemaker may ac- 
tually have a faster firing rate and may take over as 

the pacemaker. 

Myocardial stretch may also cause arrhythmias: This 
most often occurs in the atria as a result of congestive 
heart failure. In congestive heart failure, the atria 
distend to accommodate ineffective ventricular pump* 

Hypoxemia (low blood oxygen) and hypercarbia (ele- 
vated blood carbon dioxide) can cause afrhythmias^ 
a result of pulmonary edema because of left heart 
-failure--and-primary^Tlung-diseases-(se€^^ 
Changes in blood pH such as metabolic acidosis and 
alkalosis may also produce cardiac arrhythmias. When 
lactic acid accumulates because tissues are pooriy ox- 



second (3 to 5 little boxes). The P-R interval must be ygenated, metabolic aciddsis occurs^ Metabolic alkal^^^ 



measured to determine if il is prolpnged or greater 
than 0.20 second or if it is shorter than 012 second^ 
Two or three' successive P-R intervals should ^be 
measured to determine if the P-R interval remains 
cbhstaht. 

What is the QRS duration? The QRS complex repre- 
sents ventricular depolarization. The duration, pf a 
normal QRS complex is 0. 10 second or less (2 g little 
boxes) and indicates that the impulse has been cbri- 
ducted normally from the AV junction, through the 
bundle of His, the left and right bundles, arid the 
Purkirije system. A QRS duration of greater thari 0.10 
secdrid signifies an abnormality ih; ventricular cdnduc- 
tion. 

Unit 5. Arrhythmia Recdghitidh 

Ninety percent of patients with AMI will experierice 
a cardiac arrhythmia sometime during the course of 
their illness. Fifty percent of the arrhythriiias during 
AMI are life threatening and most frequeritly occur 
within the 1st hours after the irifarctidri. Left un treat 



sis results from excessive antacid ingestion, vomiting, 
or excessive I.V. administration of sodium bicarbon- 
ate' 

Toxic substances released frdrii damaged cells may 
also affect the electrical cdriduction system and pro- 
duce arrhythmias. These prdducts include excessive 
amounts of pbtassiuril, magnesium, lactic acid, adeno- 
sine (a nucleic acid component), amino acids, and 
enzymes. Overddses of cardiac drugs can likewise 
produce arrhythmi^. These drugs inclu^^^ digitalis, 
procainamide, quinidine, atropine, lidocaine, epineph- 
rine, ddpamine, and isoproterenol. 

Serum potassium arid calcium irnbaknces may also 
cause cardiac arrhythriiias. Hypefkalemia,, or m- 
creased; serum pbtassiuril, decreffis^^ the rate of ven- 
tricular depdlarizatidri arid increases the rate of ven- 
tricular repdlarization, which widens the QRS_com- 
j>lex arid prdduces tall, peaked T waves pn the EKG. 
Hyperkalemia also slows atrial conduction and riiay 
cause prdldrigation of the P-R interval or riiay cause 
the P wave to disappear. 

Hypokalemia, or low serurii potassium, impairs myo- 



ed, these arrhythmias will lead td cardia_c arrest. The ^^^.^^ contractility arid iricreases the durations for 
cause of death in most AMI patients who die^efore Repolarization and repolarization. Hypokalemia slow? 



reaching a hospital is a pdteritially treatable cardiac 
arrhythmia 



General 

Arrhythmias are disturbarices iri rate, rhythm^ or cbh- 
ductibh; they have riiariy causes. Arrhythmias that 



conductibri iri veritricular muscle. This lengthens and 
flattens the T wave and produces a U wave, which is 
a sriiall pdsitive wave following the T wave. ^Hypoka- 
leriiia eriharices automaticity and leads to increased 
activity iri ectopic pacemakers and prbduces supra- 
veritricular or ventricular arrhythmias. ~ 
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Serum calcium is impbrtant for cardiac excitabil 
and contractility. Hypercalcemia decreases cdridtic- 
tion velocity, that is, the QRS duration may be pro- 
longed. AV block may also develop.. Hypocalcemia 
does not- usually cause arrhythmias, but it iddes de- 
crease cardiac cdritractility. 

Arrhythmias are clinically significant. Very slow 
heart rates or bradycardias (below 40 to 50 beats per 
mihiite) reduce cardiac dutput and frequently precede 
electrical instability df the hearty With slowing of the 
sinus rate, ectdpic ventricular pacemakers may fire, 
prdducirig premature ventricular contractions (PVC's) 
arid ventricular arrhythmias. 

Very rapid heart rates or tachycardias (over 120 to 
140 per minute) increase the workload of the_heart, 
resulting in myocardial ischemia and damage. Tachy- 
cardias are also associated with decreased, cardiac 
output. Ventricular electrical instability, manifested by 
the presence of ectopic beats, is a serious warning that 
graver prelethal or lethal arrhythmias riiay fdlldw. 

Introduction to Reading Arrhythmias 

To recognize abnormal rhythm patterns, a working 
—knowledge-of-the-^haracteristics-<)F^ normal 

pattern is essential. A normal heart rate is one be- 
tween 6iJ" and 100 beats per minute. In a hdrmal 
rhythm, the R-R intervals are equal; that is, the 
rhythm is regular. Occasidnally, the R~R iritervals 
may vary in regularity up td 0.04 second; hdwever, 
this is ndrinal and the rhythm is still considered essen- 
tially regular. The ridrmal rhythm has P waves that 
are smddthly rdiirided arid are positive in a lead ii. 
The P waves are cdnsistent in configuration and each 
precedes a QRS complex. _The P-R interval is be^ 
tweeri 0.12 and 0.20 second and is constant. The QRS 
duration b. lb second or less. -The-Q 
are consistent in configuration. A rhythI^^ strip that 
meets the above criteria is identified as a normal sinus 
rhythm. 

Abnormalities may be found in ahy^df the abdve crite- 
ria for analyzing a rhythm strip. The heart fate riiay 
be below 60 (bradycardia) dr abdve 100 (tachycardia). 

An abnornial rhythm is iJfeserit wheri the R-R inter- 
vals vary by riidre than 0.04 secdrid. There are regu- 
larly irregular rhythrils arid irregularly irregular 
rhythms. Iri a rhythm that is regularly irregular, there 
i^a cdnsistent repetition of R-^R mterval lengths. This 
typ^eJdf rhythm suggests an^ectopic focus is firing. In 
if fegulariy irregular rhythms, there is no pattern to 
the R-Sxnterval lengths. An irregularly irregular 
rhythm suggbs^s atrial fibrillation. 
The P wave re^wjsents atrial depolarizatidh. When 
analyzing a rhythmsWp, the paramedic must deter- 
mine if (1) P waves are^present, (2) the P waves afe 
similar iri size arid shape, £^d^3) thefe is ariy f elation- 
ship between the P waves arid^he QRS complexes. 
These detenriiriatidris will pfdviMvJnforaation about 
the pacemaker site arid the condubtion system. If 



there are rid P waves iri the fhythril strip, atrial fibril- 
- iatidh df jurictidrial fhythm may be present; If P 
^. waves are riegative in lead 11, this suggests an ectopic 
pacerilakef in the AV junction: 2^ P wave is abn^nnal 
if it is flat or peaked, rather than snujothly rounded, 
arid if it varies in shape and size from cycle to cycle. 
Distorted, varying P waves indicate several pacemak- 
er sites at different locations throughout the atria 
(wandering atrial pacemaker). The relationship be- 
tween the P wave and QRS coriiplex riiay^be altered. 
If the QRS coriiplex is not preceded by a P wave, the 
pacemaker site is an ectdpic orie arid riot in the SA 
node. If a P wave is preserit but ridt followed by a 
QRS coiriplex, a bldck, is preserit sdriiewhere iri the 
AV junction, or below, preveritirig atrial cdriductidri 
to the veritricles. 

The P-R interval represents the time required for 
atrial depolarization and conduction of the impulse 
through the AV junction. The P-R interval is abribr- 
mal if it is greater than 0.20 second or less thari 0. 12 
second. When there is disease or dariiage to the AV 
node, as sometinies occurs iri riiyocardial irifafctidri, 
conduction through the jurictibri is lldwed even rildf e, 
and the P-R interval lengthens. A P-R iriterval^feat- 

— er -^airC):20~secbrid'"is'~call^^ ^V block" 

and indicates iriiury to the AV jUrictidri. If the P-R 

. interval is less 'than 5.12 secdrid, this suggests an ec- 
topic pacemaker iri the AV junction. If the P-Rjnter- 
val varies from cycle td cycle, this is also abnormal. 

The QRS cdrilplex represents ventricular depolariza- 
tidri. A ridnrial QRS complex is narrow, has sharply 
poirited waves, *and has a duration of O.lO second or 
less. A normal' QRS indicates that conduction of the 

; electrical impulse has proceeded nbrmally from the 
AV junction through the buridle_of His, the left arid 
right bundle branches, arid the Purkirije systi-m. Ari 

^WridfS^"QRS~cbmplexns-bizarre^^^i appearance arid 
has a duration longer thari 0.10 secdrid. Ari abridnrial 
QRS complex signifies an abridfiriality iri cdnduction 
through the veritricles. 

The pafaniedic should note whether a P wave pre- 
cedes every QRS complex arid whether the P waves 
and the QRS complexes have a constant relatibnship 
or seem to occur independently bf brie aribther. 
To reiterate, the analysis of every EKG shduld in- 
clude the follbwirig questidhs: 

• What is the rate? 

• Is the rhythrii fegulaf or irregular? 

• Are thefe P waves? Is there a P wave before 
evefy QRS complex and a QRS complex after 
every P wave? Based on this, what is the pace- 
maker site? 

" • What is the P-R intervS? 

• Are the QRS complexes ridrifl&l dr abridnrial iri 
shape and diiratibri? 

in Salj^sing a rhythrii strip, the paramejdic riitist 
beware of artifacts. A straight lirie EKG with an 
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alert, commnnicative patient asnsdly indicates a loose 
or disconnected jlectrode— not a systole. Likewise^ a 
wavy baseline simulating ventricular fibrillatibn riiay 
be caused * by patient movement or muscle trembh 
The. paramedic should always observe the patient A 
dfimgerous-lobkihg EKG in ah alert patient wjid is in 
no obvious distress should indicate to the paramedic 
that the electrode placemeht shbuld be reche^ 
Electrode placement is described later in this Module. 

The remainder of this unit will discuss the iriterpreta- 
tioi^ and treatment of specific cardiac arrhythmias. 

SYSTEH FOR IDENTIFICATION OF 
ARRHYTHMIAS 

Rate '■ 'r, 

Ventricular 
Atrial 

Rhythm 

Ventricular (R-R interval) 



Irregular 
Regular irreguljirity 

Irregiilai- iiregiilanty 

Atrial 



Irregular 
Regular irregularity 

Irregular irregularity 
P Waves 
^l^bhfiguratibri 
Relationship to QRS 

P-R Interval 
Duration 



Regular 



QRS Complex 
Duration 

Relationship to P wave 
Jiate: 60 to 100 per minute. 




Norrnai Sinus Rhythm 

Rhythm: Regular. " . 

P waves: Precede each QRS complex with consistent configuration; 

interval: 0.12 to 6.20 second; consistent. 
QRS duration: 0.10 second or less. 
Clinical signijftcahce: Normal. 
Treatment: None. 




Sinas Arrhythmia 



Rate: Normal but increases with inspiration and decreases with expiration. 
Rhythm: Irregular. 

P waves: Present, hdritial, preceding every QRS. 

P^R thtervat: Normal and constant.. ^13 
Pacemaker site: SA node. 
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QRS complex: Normal: 

Ctinicai sigmficance: Sihas arrhythmia is a normal phendmenbh caused by the effects of respiration bh the 
parasyrii^athetic nervous system; 

treatment: None: 




_ . . sinus Bradycardia 

- y ' ■ ' 

~. / ' ■ 

Rate: 40 to 60 per minute. - ■ . 

Rhythm: Regular, less than 60, usually 40 to 60. 

Pnvo vesr Presen trnormalreach-preceding <5RS; ~ ' 

__ N 

P-R intervai: Normal. v 
Pacemaker site: S A. nodt. 
QRS complexes: Normal. 

Clmical significance: In young, healthy individjuals^ heart rates below 60 per minute may reflect good physical 
conditioning. However, in the presence of AMI, sinus bradycartlia irnplies an increase in vagal (parasym- 
pathetic) tone. Sinus bradycardia may also be caused -by toxic levels of certain cardiac^ d^^^ 
quinidirie). A heart rate below 50 per minute may significantly reduce cardiac^oatput and reduce perfusion of 
vital organs. 'Bradycardia prdnlbtes vehtricular electrical instabiiity. and may lead to serious ventricular 
arrhythmias. 

Treatment: If the blood pressure is normal, the patient is alert, and there are no ventricular ectopic arrhythmias, 
rib treatment is necessary. If any^of the following circumstances are present, administer atropine 6.5 mg I.V. 
push and repeat every 5 minutes until the heart rate is between 66 and 166 or until a total of 2ing have been 
administered: 

• Hypotension (systolic pressure of 80 mm Hg or less) 

• Weak or absent pulse 

• Pale, cold, clammy skin 

• Agitation, cbrirusibri, or uricbrisciousness ^ . • / 

• Vehtricular ectopic arrhythmias 




Rate: 100 to 150 per minute; 
ahyihm: Regalar. 

P wives: Present, normal, preceding each Q'^iS complex. P waves may be buried in preceding T wave if rate is 
very rapid; 

P-f? interval: Normal. 
Pacemaker site: SA node. 
QRS cothpTex: Normal. 

Ciinicai signi/icanre:^^m^^ tachycardia may be a result of pain, fever, hypoxia, shock, congestive heart^failufe, of 
anxiety. Very rapid heart rates increase the work of the heart and may lead to further ischemia and infafctibn in 
the patient with AMI. Cardiac. output may be significahtly reduced when the heart rate exceeds 120 lO 140 
because of inadequate ventricular filling time. ^ 

freatment: Treat the underlying cause— pain, hypoxia, congestive failure, shock, anxiety. 




' Sinus Arrest 

Rate: Usually normal. 

Rhythm: irregular: ; . 

P \^aves: Present, normal, preceding each QRS. However, when the SA nodes does hot discharge or is blocked, one 
or more entire P-QRS-T complexes will be absent. 

P'-R interyal: Normal and constant. 

Pacemaker site: SA node. ^ 
QRS complex: HorrndA. 

CUhlcai significance: Occasional epi55des are hot significant; hdwevef, if tfiejieart rate is reduced below to 50 
beats per minute, cardiac output may fall ahd enhance the development of a ventricular ectopic focus. 

Treatment: If the patient is asymptomatic, blood pressure js well maintained, and there ?s no evidcnct of ventricular 
irritability, no treatment is necessary. If there are signs^ of hypoperfusion or the presence of atrial or ventricular 
ectopic arrhythm[as, treatment must be initiated to increase the heart rate. Atropine sulfate 0.5 mg is given LV. 
push and repeated at 5- to lO-minute intervais until the heart rate is between 60 and 100 beats per mihute or uhtil 
a maximum of 2 mg has been, given. 




/ Premature Atrial Contractloras (PAG's) 
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Rate: Deteririihed by the number of premature supraventricular beats. 
Rhythm: Irregular. 

P waves: The P waves of the premature atri^Ktohtractidn are often different frorn normal P vt^aves in shapeffke,- 
or cbh figuration. 

P-R interval' Variable, depending 6n the dj.si|jttce between the ectopic pacemaker and the AV junction; 
Pacemaker site: The pacemaker site of the premature supraventricular beat is an ectopic focus in the atria; 
QRS comptexes: Usually normal, but may be aberrantly conducted. 

Ctintcai sigmftcance: bccasional PAC's rray occur in normal individuals; Frequent PAC's suggest organic heart 
disease and may lead "to atrial tachycardias: It is important that PAC's are distinguished from PVC's. 

Treatment: None. 




Cbhtrb led VehtHcuiar Response 




Rapid Ventricular Response 

_ AtHal FIbrillatlbri 

Rate: Atrial rate is over 356, not measurable on the rhythm strip; ventricular rate is 100 to 160 if untreated; may be 
slower if the patient is taking digitals. 

Rhythm: irregularly irregular. 
P waves: Absent; instead there are fibrillatory waves)(f waves), which may be coarse or so fine that they resemble 
a straight line. " , 

intervah Not measurable. - ^ 

Pdceniaker site: Myx\i\^\^^ ^ ; 

gjRS cd^fexfis:* Usually ndiinaL 

Ctinicai signifivance: Atrial fibriilation is usually associated with underlying heart disease. When it occurs in. the 
presence of AMI, it may indicate damage to the SA node or atria. In atrial fibrillation, the atria and ventricles do 
not contract in sequence, the cardiac output falls by as much as 25 percent. In addition, if the ventricular 
response exceeds 126 to 140 beats per minute, cardiac output is further compromised and the work of the heart is 
Increased. ' ° i 

Treatment: Usually none in the field. If the patient evidences signs of inadequate cardiac output (hypotension; 
confusion; coma; or cold, clammy^ skin) c^ 1 
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Atrial Flutter 



Rate: Atrial rate is 240 to 350 per minute; ventricular rate^is afiected by AV conduction and digitalis. 
Rhythm: Atrial rhythm is regular; ventricular response regular with 2:1 AV conduction when untreated, but. 

may be irregular if patient is on digitalis. 
P w^v^s: No true P waves present. Instead there are flutter waves (F waves), which occur in a jagged, 

*\sawtooth" pattern. 
P-R interyai: None measurable. 

f^cemfljtcr5/7e.' An ectopic focus in the atrium. « ^ o ' * 

QRS complexes: Usually normal in cbrifiguratidn; a QRS may follow every second, third, or Fourth flutter wave. 

Clinical signW^nce: Atrial flutter is usually caused by some underlying cardiac disease ot damage. If there is a 

rapid ventricular response, the wdrkldad of the heart is increased and cardiac output may be comprdmised. 
Treatment: If the patient is clinically stable, nojreatment is indicated in the field. If tl^ patient evidences 

inadequate cardiac dutpUt (hypotension; cold, clammy skin; confusion; or com§), cardidversidn may be 

required.- - ^ • 




Premature Nodal (duhctlohal) Cotitractidhs (PMS's) 



Rate: Will be determined by the number of PNCs. ; 
Rhythm: Irregular; the premature junctional beat is preceded by a shdrter than ndrfflal R-R interval. | 
P waves: May be present or absenti >yhen present, they differ in shape from normal P waves and may occur 

before, during, or after the QRS. " : 

P-R intervai: Less thin 0.12 second^ ; 
pacemaker site: An ectopic focus in the AV jUnctidri. 

QRS complexes:''^6mB\. . ^ 

ainical significalce: Occasiorial PNCs-'are not: signific^^^^^ PNCs indicate irritability of the AV 

juhctidri arid riiay be a fdfewarning of serious arrhythmias. 

Tredtmeht: None. 
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Junction&l Rhythm 



Rat^7 Atrial — dependent upon rhechanism for arrhythmia; ventricular — 40 to 60 per miriUte. 
Rhythm: Regular. ♦ 

P waves: It present, usually regular; one P wave for every QRS cdmp exrBSaUse of the origin of the impulse in 
the AV junction, configuration of P waves may be different and may dccur before, during^ or after the 
QRS. 

P'R ihtervaJ: If P wave preceded QRS, less than 0.12 second. 
Pacemaker site: AV juhctibri. 

QRS duratwh: Nbrmal. ' 

eiinicai significance: Slowing of atrial pacemaker allows AV junction to assume control. May give rise to 

potential lethal 'Arrhythmias. May be due to digitalis intoxication. 
Treatment: Depends on clinical situation. If rate is slow and patient is symptomatic due to^lower^^^^ 

monoxide, treatment is same as for sinUs bradycardia. If rate is too fast and patient is symptomatic due to 

increased carbon monoxide, treatment is to depress automaticity (Pronestyl). 




Supraventricalar Tachycardia 

Rate: About 150 to 240 per miriUte. 

Rhythm: Regular. . . - 

P waves: May be absent or abnormal. 

P^R interval' May be none; if P wave precedes the QRS, duration depends on the distance of the pacemaker site 

from the AV junction. 
Pacemaker site: A part of the atria or AV junction other than the SA node. 

QR5 complexes: NormS. . ' ; 
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; First-Degree AV Blocic 

Jiate: Normal. 
Rhythm: Regular. 

P waves: Present, hdrihal, preceding each QRS complex. 
P-R ihtervaJ: Prdldhged beyond 0.20 second. 

Pacemaker site: S A node. ^ 
QRS complexes: Nbrftial. 

CUnical significance: First-degree AV block may be caused by damage to the AV junction, increased vagal 
(parasympathetic) tone, or toxicity from certain cardiac drugs such as digitalis. In the context of AMI, first- 
degree AV block may warn of advanced degrees of block. 

TreatmenV No treatment is indicated. 




Second-Degree AV Block: Mbbitz Type j (Wehclcebach's Disease) 

Rate: Atrial rate is normal; ventricular rate may be normal or slow depending on the degree of block; 
Rhythm: P-P intervals regular; R-R intervals irregular. 

P waves: Present and normal; a QRS complex is absent after evei-y third, fourth, or fifth P wave. Hence P waves 

areOTore numerous than QRS complexes. 
P-R intervat: Progressively lengthens until a QRS complex is dropped. 
"Pacemaker site: S A node. 
QRS compiexfis: Normal. 

elinica) significance: Mobitz Type I block is a less serious type of secSSd-degree AV blo^^^ 

transient. Mobitz I may be_ caused by digitalis intoxication: OccasionaUy Mobitz I blbck can progress to 
complete heart block. Careful mdhitdririg is indicated. 

Treatment: Ndhe if cardiac output is maintained: If there are signs of inadequate cardiac dutput (hypdtehsibnj 
ddld, clammy skin; cdrifUsibn; or coma), administer atropine sulfate 0.5 mg by I.V. bolus and repeat every 5 
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minutes until the pulse is between 60 and IDD or_ a. tdtll-tibsedf 2 mg has been given: If ineffectjve, 
isoproterenol 2 mg in 500 cc D5W may be started LV._piggyback^d4:un^at a flow rate that is titrated to 
patient response— that is, until a blood pressure over 80 mm Hg of a heart-i^te^ove 6G per minute is 
reached: 




Second-Degree AV Block: Mobitz type II 

Rate: Atrial fate is nofmal; ventricular rate may be normal or slow depending oh the degree of block. 
/?^j;/^m/ P-P iritefval regular; R-R interval regular. 

waves: Present, normal; QRS complex is absent after every second, third, or fourth P wave. Hence P waves 
are more numerous than QRS complexes. 

P-/? intervat: P-R for conducted beats will be consistent. 

Pacemaker site: S A node. 

QRS compiexes: May be normal. 

eUnicai significance: Decreased cardiac output due to slow veritriculaf rates. Often a precursor to complete heart 
block. 

Treatment: If signs of inadequate output are present, administer atropine 0.5 mg I. V. push. If this is drug 
ineffective, initiate isoproterenol 2 mg in 500 cc DSW push and titrate to patient response, until a; heart rate 
of 60 or a blood pressure of 80 mm Hg systolic is reached. 




Third-Degree AV Block (Complete Heart Block) 



Rate: Atrial rate normal; ventricular fate usually 60 to 100 per minute. 

Rhythm: Regular (P-P Jriterval regular; R-R interval regular) 

P waves: Present, ridrmal; no consistent relationship to QRS complexes. 

P^R ihlervat: Not measurable; there is no consistent relationship between the P waves and the QRS complexes. 
Pacemaker site: SA_node is the pacemaker for the atria; however, impulses from the SA node are blocked at the 

AV juhctidh. Therefore, the ventricles are driven by a pacemaker in the AV junctidh or in the ventricles: 
QRS comprexes: May be normal if the ventncular pacemaker is the AV juhctidh. If the QRS cbmplex is normal, 

the ventricular fate will be faster,— 46 Jo 50. If the pacemaker is in the ventricles, the fate will be slow and 

th^ QRS cdmpiexes will be wide and bizarre. 
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CVinTcal sTgmjfTcdnce: If the heart rate is below 50 beats per min^^ 

cpmpromised. In thiril-degree heart block, contraction of the atria and ventricles is no longer synchronized. 

The veritricies do not fill completely prior to each contraction, and cardiac output is further reduced. 
lyedmenV Atropine sulfate 0.5 nig i;V^ bolus. May be repeated every 5 minutes until the heart rate is above 60 

of until a total dose of 2 mg has been given. If atropine is ineffective, isoproterenol drip may be initiated. 

Add 2 mg isoproternol to 500 cc D5W and titrate at a flow rate that maintains the heart. rate, at above 60 or 

a biood pressure above 80 mm Hg systolic. Never give lidocaihe to a patient with complete heart block, hb 

matter how bizarre the QRS complexes appear. 




Prematare Ventricalar Contractions (PVC's) 



Rate: Determined by the number of PVG's. 

Rhythm: Irregular. A shorter than normal R-R interval separates the PVC from the preceding no final beat. 
Most PVC's are followed by a compensatory pause. A cbmpehsatory pause occurs because the f egulaf sirius 
impulse cannot activate the ventricles while they are still in the absolute fefractdfy period fbllowing the 
PVC. Therefore, there is a pause until a second impulse from the SA node feaches the ventricles. As a 
result, the interval between beats before and after the PVC will be twice the normal R-R interval. 

P waves: Absent before PVC's. 

P-R interval: Ndiie in the PVC, because it is not pfeceded by a P wave. 
Pacemaker site: The pacemaker site for the PVC is an ectopic focus in one of the ventricles. 
QRS complexes: Distorted, wide (0.12 second or greater), bizarre. ' - 

ClinTcal significance: Occasional PVC's may occur in^ normal persons. However, in the presence of AMI, PVC's 
indicate increased ventricular irritability mid mast be treated^ Certain types of PVC's are_df particular 
' cdncefti, because of their tendency to progress to ventricular tachycardia or fibrillation. These include: 





• A pattern with PVC's occurring every other beat is called ventricular bigeihihy. 




• Mahifocal PVG's. These are of different sizes and shapes and indicate that there are multiple ectopic foci 
in the ventriclcr — - — — — - — -r - - _ - - 




• Bursts of two or more PVC's in a row (salvos). These may progress rapidly to ventricular tachycardia. 




itive response or ventricular fibrillation. 



Treatment: In the setting of AMI, all PVCs should be treated./ Administer liddcaine 50 to 100 mg LV. bolus 
followed by lidbcaihe infusion; the latter is prepared by adding 2 g of Hdocaine to a 1_»000 cc of DSW and 
infusing 1 to 4 mg per minute. If PVC*s are present in siniis bradycardia, the drug of choice is atropine 0.5* : 
mg I. V. to treat the rate libt the rhythm. 





Ventricular Tachycardia 



Rate: 100 to 250 per minute. 
Rhythm: Regular. 

P waves: Often not seen because they are buried in the QRS complexes; when they are visible, they have no 
apparent relationship to the QRS complexes. 
- -P-/? /rt/e/Tfl/A There is no P-R interval. " " ~ 

Pacemaker site: An ectopic focus in the ventricle. 
QRS complexes: Distorted, wide (0.12 second of greater), bizarre. 

ClinicaJ significance: A very graVe arid dangerous arrhythmia, which may lead to ventricular fibrillation. Causes 
marked reduction in cardiac output. 

Treatment: If the patierit is conscious, administer lidocaine 56 to 100 mg I.V. bolus fglldwed by ah irifusibri of 
liddcairie. If there is evidence of inadequate cardiac output (hypotension; cold, clammy skin; cdrifusibri; or 
coma), syrichroriized cardioversion is indicated at 25 joules. If normal sinus rhythm is achieved, treat with 
lidocaine as described above, if the patient is still in ventricular tachycardia, the physician may order 
another attempt at cardioversion at higher energy levels. 




Rate: 150 to 300 chadtic dscillatidris. 
Rhythm- Tdtally irregular. 
P waves: Hot seen. 
P-R interval: Ndrie. 

Pacemaker site: Nurilerous ventricular ectopic foci. 

QRS comptexes: Absent, in place of QRS complexes are fibrillatory waves df varying size, shape, and duration; 

Vi.38 , ^23 
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mticii si^mcan(:e: Vehtncular activity is totally disorganized; "the ventncular muscle quivers rather than beats. 

As a result, there is no cardiac output. Biological death is inevitible unless cardibpulmdriary resuscitation 

(CPR) is ihitiaied within a few minutes. 
Treatment: Immediate defibrillation ^t maximum energy output. If a defibriUatbr is unavailable or direct current 

shock is ineffective, CPR must be carried on until other measures are instituted (see Unit 6). 




Usual Idlovehtrlcular Rhythm 




Accelerated Idlovehtrlcular Rhyhm 

idjoventricular Rhythm 

Rate: 20 to 40, accelerated idioventricular rhythm is faster (60 to 100). 
Rhythm: May be regular or iffegulaf. 
P waves: Usually hot seen. 
P-R Intervals: Noht. ^ 
Pacemaker site: Ventricles. 

QRS comptexes: Distorted, wide (0.12 second), bizarre. _ 
Cnnicai significance Cardiac output cannot be maintained with ventricular rates of 20 to 40. This rhythm is often 
seen following a cardiac arrest and should be treated. Accelerated idioventricular rhythm may be consid- 
ered benign: ' 

Treatment: Antiarrhythmic drugs are cbhtraindicated. Isoproterenol 2 mg to 500 ml D5W may be used to 
increase the cardiac rate and the contractile force of the heart. , 
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Cardiac Stahditlii (Asystbie) 
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Rqtw: fcess than five ectopic beats per minute. 
ahyihm: None — straight line. 
P waves: None. 
P-/? interval: None. 

Pacemaker site: None consistently: ' ' 

QRS compiexes: None or rare, bizarre. 

Clinical significance: Asystole is a total absence of electrical activity in the heart; there is no cardiac output. 
Treatment: 6PR and drug therapy, including epinephrine, bicarbonate (see Unit 6). 

ELECTROMECHANICAL DISSOCIATION (EMD) 

EMD usually dembristrates itself in prbTdUnd cardiovascular collapse. There will be an order ly electrical rhythm 
on the EKG mbnitdf but ineffective mechanical function of the heart. There is electrical activity but no 
mechanical activity. There will be no palpable pulse or blood pressure. Treatment of choice for EMD is calcium 
chloride 0.5 g (5 ml) I.V. and CPR. 



lii^liiliiiiliiiLliLEiiiiiliii^ v^'T .'tl ||f.' ffp^ 7 % tt^ ttlr Ttir tttt tttt titt t I ^^ 




Fixed Rate 




Demahd Rate 



Pacemaker Rhythms 

Rate: Variable, depending dh the pacemaker setting. The rate should be above 60 per minute if the pacemaker is 
fuhctidriihg properly. 

Rhythm: Regular or irreguiar. 

P waves: Normal when present; may or may not be followed by QRS. Pacemaker spikes wil precede some QRS 

complexes: ■ ^ ^ 

P-R interval: May be normal or prolonged when present. ^ 
Pacemaker site: Electronic pacemaker and sometimes SA node. 

QR5 complexes: QRS complexes following a pacemaker spike iare wide and bizarre, resembling PVC's. 

Clinical significance: Pacemaker rhythms indicate the patient has an electronic pacemaker in place. A pacemaker 
is an artificial device used, to stiihulate the heart when the electrical cdhductidri system is malfiinctidning. 
The pacemaker consists of ahjmplanted battery-bperaled electrical pulse gerieratdr and a vC^ire that delivers 
* the impulse to the ventricle. Pacemakers may have fixed firing rates dr may b<^ demand pacemakers. Most 
pacemakers in current use are demand pacemakers, ^, w^ at a preset interval from the last R wave. 

When the patient's heart rate is abdve this level, the/pacemaker remains silent. ; 

7>efl/me/2// None unless the pac / ; 
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Unit 6. Teehniques of 
Management 

Management of cardiac eniergencies thrbugn the us^ 
of drugs, defibf illation, cardioversion, rotating tbiirhi- 
qliets, carotid sinus massage, intracardiac irijeciiphs, 
arid mechanical cardiopulmonary resuscitatibh devices 
is discussed in this unit. ' 

Drag Therapy 

Drugs used to treat arrhythmias alter the heart's elec- 
trical properties of automaticity, excitability, and cbn- 
ductivity. Automaticity refers to the ability of pertain 
cardiac cells to initiate impulses spontaneously— with- 
but riefvdus stimulation. The activity of the SA ribde, 
ectopic atrial pacemakers, the AV junctibn, arid ecto- 
pic ventricular pacemakers are influenced by aritiar- 
rhythmic drugs. 

Drugs that increase pacemaker automaticity in brady- 
cardia are atropine and isbprdterendl. Atropine in- 
creases the firing rates bf the SA node arid AV junc- 
tion. Isoproterenol increases the firing rates of atria 
and ventricles as well as the SA node and AV junc- 
tion. ' 
Drugs that suppress of decrease automatic firing in 
tachyarrhythriiias iriclude lidocaine, procainamide and 
quinidirie, arid prdpranok>l. tidocaine decre^^^^ 
tricular automaticity. Procainamide and quinidine de- 
crease automaticity in the atria, AV junctibn, and 
veritricles. Propranolol decreases autoriiaticity iri the 
veritricles in addition to the SA node, AV jurictidri, 
arid atria. 

Excitability refers to the ability ^bf the cdriduction 
system to initiate an electrical stimulus, which causes 
the cardiac muscle fibers tb depolarize and contracj: 
Drugs that decrease excitability are useful in manag- 
ing tachyarrhythriiia$. These drugs include lidocaine, 
procainamide, quiriidirie, pfdpranolol, and bretyliums. 
Lidocainejecreases excitability in the bundle of His, 
Purkinje' fibers, arid ventricles: Procainamide, quini- 
dine, and prdpfaridldl decrease excitability in the atria 
as v/ell as iri the His-Purkinje system and ventricles. 
Bretyliurii, while not a front-line antiarrhythriiic 
agent, riiay Be useful in treating ventricular tachyar- 
rhythriiias which are unresponsive to bther agerits. 
Conductivity is the ability of the electrical cdriduction 
system to transmit excitation iriipulses. DrUgs that in- 
crease electrical conductivity iri bradyarfhythmias are 
procainamide, quinidirie, atrdpirie, arid isoproterenol. 
Theie drugs increase cbriductivity iri the AV node. 

Drugs are alsb used td decrease conductivity in the 
presence bf tachyarrhythmias^ These include propran- 
olol, which decreases retrial conductivity, and c' gdxiri, 
which decreases conductivity in the AV n< de (see 
Table 6.5). 

This unit discusses iri riidfe detail some ofjhe signifi- 
cant drugs used to treat arrhythmias. These drugs 

vi 
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include atrbpinei isbprbtereribl,. lidbcairie, prdcaina- 
mide, qainidiiie, proprariblol, arid digdxiri. 
1; Atropine reduces vagai tdrie by blocking para- 
syinpathetic stimulatibri bf the SA node and the AV 
junction. As a resiilt, there is ari increase in automatic- 
ity bf the SA ribde arid AV junction and in conduc- 
tivity thrbugh the AV ridde. These effects increase 
heart rate, cardiac output, and blood pressure. There- 
fore, the primary use for atropine is to increase the 
heart rate iri bfadyarrhythmias. Atropine is indicated 
wheri the heart fate is below 50 beats per riiiriute arid 
is accdmpariied by one of the following signs: 

• Systolic blood pressure of 80 mm Hg br less. • 

• Weak or absent pulse. ^ 

• Pale, cold, clammy skin. 

• Agitation^ confusion, or uricbriscidUsitess. 

• Atrial or ventricular ectopic arrhythmias. 

The above signs may bccur iri the fdlldwing types of 
bradyarrhythmias: sinus bradycardia, second-degree 
heart block (Mbbitz Types I arid H), or third-degree 
heart block. Slow veritricuraf rates accompOTying 
atrial flutter br atrial fibrillation may also be increased 
with atrdpirie; hdwever, this may be dangerous in the 
field. 

If the physician orders this treatment, for a patierit^- 
with bradycardia,^ the usual dose of atropine is 0.5 riig 

1. V. push injected within 1 minute following recdgrii- 
tidn df the disorder. This dose may be repeated every 
5 minutes until the heart rate is betweeri 60 arid 100 
beats per minute or until a tbtal dose df 2 mg has 
been given. This dose appears tb prdduce full cardiac 
vagal blockage in riian. 

Side effects of atropine iriclude dry riess of the mouth, 
blurred yisibn, uririary reteritidri, constipation, wors- 
ening of preexistirig glaucdma, decreased sweating^ 
pupil diiatibri, arid headache: Atropine may also cause 
a tachycardia arid precipitate psychotic reactions. 

It too small B dose bf atrdpirie (0.2 to 0.3 riig) Is 
administeredi or if the atrdpirie is injected too slowly, _ 
the heart rate riiay actually decrease. This efTect is 
dangerous because cardiac output will be decreased 
even further, which will predispose the heart tb pre- 
mature ventricular cdritractions, ventricular tachycar- 
dia, br veritriciilar fibrillation. 

2. Isoprorerenoi is also used to increase the heart rate 
in bradyarrhythmias. IsoprotereribJ . is a beta-feceptor 
stimulator and causes an increase iri autdmaticity; con- 
ductivity, force of ventricular cdritractidri, and celi- 
ac woric. The automaticity df the S A node, A V junc- 
tion, atria, and ventricles is iricreased as is the conduc- 
tivity of iriipulses frbrii the atria through the AV 
node. Because isoprdtereridl is a beta stimuiator,^ it 
causes the peripheral arterioles to dilate reflexively^ 
which lowers peripheral vascular resistance. The net 
effects of isdproteferidl administration are increases iri 
heart rate, strdke volume, and cardiac output at the 
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expense of ah increase in myocardial oxygen reqiiire- 
itieiit. 

Isoprbterehbl is indicated in the treatment of brad- 
yarrhythmias. It may also be used to treat AV heart 
block before aiid after the insertion of ah aftifrcial 
pacemaker. Isoprdterenol may be admihistered by 
sublingual, intravenous, or intracardiac routes. The 
drug can also be given sublingually (10 mg) when 
atropine does not reverse a bradyarrhythmia; its ef- 
fects begin within 15 to SO minutes and last up to 2 
hours. 

isoproterenol may also be administered via continuous 
i.V. drip. One ampule (5 ml) containing 1 mg of 
isoproterenol can be added to 500 cc D5W and in- 
fused at a rate sufticient to maintain the heart rate 
above 60 beats per minute. 

Because isdprdterehbl increases cardiac work and, 
thus, increases the heart's need for oxygen, it may 
actually be dangerous to admihister it in the presence- 
bf ah AMI.; Isbprbterehbl's beta-stimulatihg jfrbperties 
may precipitate vehtricular arrhythmias. Thus, the 
driig shbiild be used bhly ih the presehce bf life- 
threatening bradycardias or ih cardiac stahdstill uhtil 
ah artificial pacemaker can be ihserted. ^ 

3. Ltdocaine is used to suppress ventricular ectopic- 



„ activity.-It exerts its^ntiarrh thmic^effecTl^y decreas- 
ing automaticity in the His-Purkinje system in the 
ventricles: tidocaine also decreases the excitability of 
the His-Purkinje system by decreasing the response to 
electrical stimuli. Lidocaine is the primary agent for 
suppression of ventricular ectopic activity. It has very 
little: effect on cardiac output or blood pressure when 
used in therapeutic doses. 

Lidocaine is indicated in the treatment of premature 
ventricular contractions, ventricular. tachycardia, ven- 
tricular fibriiiation that recurs following defibrillation,^ 
and ventricular arrhythmias associated with digitalii 
toxicity, tidocaine may be contraindicated in patient 
with a history of allergy to anesthetics such as Non^ 
cain used by dentists. Lidocaine should not be adntin 
istered in second- or third-degree heart block, in rthe 
presence of sinus bradycardia, or in patients wi^h a 
history bf faihtirig. 

Lidocaine is admihistered rapidly as^h I.V. bbliifs m a 
dbse of apprbximately 1 mg/kg. The drug pah be 
giveh I.V. as a bblus of 75 mg bver 60 secMds fbl- 
lowed by a 50 mg bolus every 5 minutes yuhtil the 
arrhythmia is suppressed or until 225 mg Mave been 
given. To maintain serum blood levels initmted by the 
I.V. bolus, a continuous lidocaine infusipn must be 
started after the first bolus administratioii. To accom- 
plish this, ^ g of Hdocaine are^added td^SOO cc D5W 
to yield a concentration of 4 mg/cc. The I.V. is then 
infused at a rate of 1 to 4 mg/minuteV 

Most side effects of lidocaine are ^se related. At the 
dose levels mentioned ih this section^ automaticity of 
the SA hbde may be depressed j^sultihg ih sinus brad- 
ycardia^ SA block, or cardiac arrest. Conductivity 



through the AV junction may also be depressed, caus- 
ing AV blbcki ana will depress conductivity in the 
* HLs-Purkihje syst^m^ jjrbducihg a widening of the 
QRS cbmplexes. 

Mihbi side efic^ts bf lidocaine include Hghtheaded- 
hess, muscle twitches, ahd_numbness. Adverse efTects 
medicated through the__C.N.S, include drowsiness^ 
restlessness; e^phbria, hallucihatibhs, hypotehsibhj ahd 
cdhvulsibhs. 

Liddcaihe is /primarily metabolized ih the liver. To 
pr^ent the ibdve side effects, lidocaine must be ad- 
ministered Cautiously to patiehts with a history bf 
liver disease or to patients who have inadequate 
P^'^_^y'^j^^J°"- Such patients include those with 
hepatic insfufficiency, such as cirrhosjs of the liver and 
congestivje heart failure, and those .who are in shock 
or elderli 

4. Prociinamide and quinidine are used to suppress 
rapid sjlipraventricular tachycardia and ventricular ec- 
topiic activity unresp^ to lidocaine. The action 
and OTfects_ of procainamide are similar to those of 
quihffline. Bbth decrease automaticity of ectopic foci 
ih me iatria, AV_juhctibhj^ buhdle of His, bundle 
branches^ ahd the Purkihje fibers. They bbth decrease 
_cjpflductivity thrbugh the atria, the buhdle of His, ahd 
the His-PurkiiTy[e system. Cbhversely, cbhductivity" 
tHrbugh the AV hbde is increased by the clcK:kihg bf 
irasympathetic activity at the AV node. Other ef- 
bcts include decreased atrial and vehtnculaf ^excitabil- 
|(ty and a decrease in the force df ventricular contrac- 
/tion. ^ 



The net effect of the administration of procainamide 
and quinidine is the suppre^ibh of atrial; AV junc- 
tional, and vehtricular ectopic activity. A decrease ih 
heart rate and strbke. volume aUo bccurs,_ which may 
decrease cardiac^ butput ahd decrease the systemic 
blbbd pressure. Thus, prbcaihamide ahd quihidihe are 
indicated ih the treatment and prevehtibh of prema- 
ture vehtriculaf cdhtractibhs and vehtricular tachycar- 
dia that cannot be cdntrdlled by lidocaine. 

Because both drugs are very potent and can produce 
serious side effects if not managed closely, they are 
not recommended for field use. if used, procainamide 
is administered by continuous I.V. drip with a dose of 
^ 2 g in 500 cc D5W to yield a (Concentration of 4 mg/ 
ml. Quinidine may be giv^ intravenously or intra- 
muscularly but is mbst commbhly giveh brally ih 
doses of 200 to 600 mg every 6 hburs. 

- -\ - .- - - ^ - 
5^ Breiyiium tasytate is used for the treatment of ven- 
tricular tachycardia and ventricular fibrillation which 
have been unresponsive to lidocaine or procainamide 
therapy. Facilitation of the termination of ventricular 
arriiythmias by electrical shock is the major benefit 
derived from brelyliiim. At the present time, brety- 
lium is not considered a first-line antiarrhythmic agent 
but is Recommended if. other forms of therapy have 
failed to control the arrnythiiiia. 
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in vehtncular ribrillatiph, 5 mg/kg of bretyjiom is 
given as an LV. bolus foiibwed by electrical defibri^^^^ 
iatioh. If ribrillatibh persists, the dose cm be increased ^ 
to ID ihg/Rg and repeated at 15-30 minute intervals to 
a maximum dbse.,bf 30 mg/kg. 

For recurrent ventricular tachyca^rdia, 500 mg of bre- 
tyiiiim should be diluted to 50 ml and a bolus of 10 
iiig/kg injected LV: oyer an 8-10 minute period. 
After this loading dose has been given, bretylium can 
be administered at. an infusion rate of 1-2 mg/minute. 
6. Propranvivi is a drug generally not recommended 
for field use, it is used to suppress ventricular ectopic 
activity and rapid supraventricular tachyrhythmias 
that are unresponsive to other drug therapy. 
Propranolol is a potent beta-receptor blocker 
Through this mechanism, it de'cre|Bes everything--- 
automaticity in the SA node, atria, AV junction, 
bundle of His, bundle branches, and Purtonje .fibers. It 
decrees cbriductiyity through the atria and bundle 
of His. Prbprahblbl also decrescses the force of ven- 
tricular cohtractibii. The net effect is a decrease in 
heart rate, strbke volume, and cardiac work. 
IProprahblbl is indicated in the treatment of atrial ar- 
rhythmias, P^'s and ventricular tachycardia unre- 
sponsive to lidocaihe or procainamide^ and iji digitalis- 
induced arrhythmias with rapid ventricular rates. 
Because of its beta-blocking properties, prbpranblbr is 
contraindicated in sinus bradycardia, second- and 
third-degree heart block, cardiogenic shock, and con- 
gestive heart failure. Proprahblbl pfbduces broncho- ' 
constriction and is, therefore, cbntraindicated in_the 
presence of asthma and chrbriic obstructive pulmon- 
ary disease. 

A dose of up tb 1 mg bf pfdpranolol is administered 
I.V. slowly at a fate of 1 mg/minute and ihay_be 
repeated every 5 minutes to a totd dose of S^mg. The 
most cbmmbn side effects of propranolol are marked 
bradycardia and hypotension. Thc«e may be accbmpa- 
hijcd by shock, syncope, and angina. Other side effects 
include exacerbation of congestive heart failure with 
pulmonary congestion, confusion, and brbhchbspasm 
or bronchial wheezing. 

7. bigoxin is used to decrease rapid ventricular rates 
in supraventncular tachyarrhythmias aiid to improve 
ventricular contractility in congestive heart failure. 
However, digoxin like procainamide, quinidine, and 
propranolol is hot recommended ft)f field use. 
At therapeutic Levels, digbxin slightly decreases auto- 
maticity of the SA libde, slightly incre^es atrial excit- 
ability and cbhductivity, suppresses conduction of im- 
pulses at the AV nbd^ and mcreases the force, bf 
ventricular cbntfactidn. The net effect of digbxin is a 
decrease in the heart rate, an increase in cardiac, 
butput, and an increase in cardiac work, 
At dosage above therapeutic levels, digbxin increases 



autbrriatieity^tthe-SA 
atria, the AV junction. 



node and ectbpip, foci in the 
and the His-Pufkinje system. 



in addition, excitability and cbriductivity in the Sria 
and His-Purkinje system, are decfease at toxic levels. 
Supraventriciiiaf and AV junction mchymThythnilas| 
AV block, and ventricular ectopic activity may also 
result. . 

Digoxin is indicated in the treatment of cong^tive 
heart failure and of supraventncular tachyarrhy^^ 
with fast ventricular rates such as atrial flutter, atrial 
fibrillation, paroxysmal atrial or AV junction 1 tachy- 
cardias, and PVe's caused by congestive heart failiife. 

Digoxin has many side effects, including cardiac 
rhythmias and gastroihtestirial, visual, neurologic^ md 
endocrine disturbances. The most ' common w"rhyth- 
mias encbuhtered include paroxysm^ ?^rial tachycar- 
dia with block, jurictibnid tachycardia, and ventricular 
bigemihy. Gastrointestinal .disturbsmces caused by di- 
goxin include anorexia (loss of appedte), nausea, vom- , 
itirig, and diarrhea. "Visual disturbances mclude abnor- 
mal visual sensation such as color; especially yellbw, 
brown, and green; seeing spots; blurred visiqh; arid 
intolerance to light. Neurological disturbances include 
headache, fatigue, insomnia, depressibh^ vertigb, in- 
creased irritability, jmd general muscular weakness . 
Endocrine distuitahcer inclodrtingnng iT^ breasts. 

in addition to antiarrhythmic drugs, other drugs are 
used to treat cardib vascular disorders. These incjude 
alkalinizihg agents, vasbpressors, cardiotonic^ drugs, 
analgesics, tranquilizers, diuretics, and anticoagulants. 

8. Sodium Btcnrbonntk The most frequently used alka- 
linizing agent is sodium bicarbonate. Sbdiiim bicar- 
bonate is indicated in the treatment, bf metabolic aci- 
dbsis because of hypotehsibhi shock, br cardiac arrest^ 
Bicarbonate is a hbrrhal extracellular fluid buffer and 
IS described in Module III. 

Sbdium bicarbbnate neutralizes acidosis and returiis 
the pH tbward normal. As a result, the depressed 
sympathetic activity returns to normal. In addition, 
cbrrectibn of serious metabolic acidosis may bns ac- 
companied by an increase in the force bf ventricular 
cbntraction. The coSection bf acidbsis >may alsb en- 
hance drug treatment and direct current cbrivefsibn of 
ventricular ectopic activity. 

Sodium bicarbqhate generates carbon dioxide a^^ 
may cause respiratbry acidosis if this giB is not being 
eliminated in prbpbrtibn to its raje of generation. 

The initial dose of sodium bicarbonate is one milli- 
equivalerit per kilogram body weight (1 mEq/kg), 
I.V. push, and no more than one ampule (50 iriEq) 
every itf minutes of continued inadequate circulation. 
Further administration of sbdium bicarbbnate tniist be 
governed by the arterial blbbd gas arid pH me^- 
urements. if excessive amburits bf sodium bicaTbonme 
are given, the sodium load will increase the blood 
volume and may precipitate br worsen congesSve 
heart* failure. In additibri, riietabblic alkalosis will 
result. 
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9. Epinephrine. A cardidtdnic agent increases cardiac 
tdiie. This class df driig includes syitipathdminietic 
agents that mimic the action df the sympathetic ner- 
vous system. Epihephirihe is a sympathdmimetic agent 

- used to stimuiate the heart and improve the force df 
/ ventricuiar cdntractidn in cardiac arrest. Epiriephririe 
/ acts on both alpha and beta receptors. Beta stimtiia- 
tion increases automatlcity of the SA node or ectopic 
foci in the AV junction and the His-Purkinje system, 
l^^re is also an increase in the force of ventricular 
contraction, heart rate, stroke volume, and cardiac 
output. Epinephrine enhances also direct current con- 
version of ventricuiar flbriilalion and acts on the 
alpha receptors in the arterioles. Alpha stimulation 
produces vasdcdnstrictibn. The net effect of the ad- 
ministration of epinephrine is vasocdnstrictidn and an 
increase in peripheral vascular resistance. Through its 
effects dn the alpha and beta receptors in the heart 
and blddd vessels, epinephrine increases systdlic blddd 
pressure by increasing both cardiac dutput and pe- 
ripheral vascular resistance. 

Epinephrine is indicated in the treatment df ventricu- 
/ lar fibril latidn and asystdie. U may be administered by 
intravenous, trachedbronchial, or intracardiac; injec- 
tion. When given I.V., the dose is 5-10 ml of a 
1:10,000 solution and repeated approximately every 5 
minutes because of the short duration of action of this 
drug, injection of iO ml of the 1:10,000 solution 
through an endotracheal tube promotes rapid absorp- 
tion of the drug. This tracheobronchial route should 
be utilized when difficulty is encountered in establish- 
ing an I. V. line and is preferred over the intracardiac 
injection. If given by the intracardiac route, 5 ml of a 
1:10,000 sdlutidh is injected.. This mode of admihistra- 
tidh shduld^e used dhly when dther routes are inac- 
cessible. 

10. Calcium chloride is geheT^Uy used to stimulate the 
heart to beat during asystdie and td improve ventricu- 
lar cohtractioh during cardiac arrest. It increases 

' automaticity in the His-Puirkirije system and increases 
myocardial cdntractility. These effects cdmbine td in- 
crease heart fate, stroke vdlume, cardiac du.put, arid 
blddd pressure. 

Calcium chldride is indicated folldwihg successful ter- 
minatidh df cardiac arrest, if sddium bicarbdhate arid 
: epiriephririe^'dd ridt restdre cardiac dutput (e.g., iri 
'^lectfdriiechariical dissdciaticri — EMD). It rilay alsd 
/ be used during cardiac arrest — if precordial thump, 
y. CPR, arid epinephrine do not restore an electrical 
^ rhythm. 

Calciurii chldride eriharices veritricular excitability 
arid, thus is cdritrairidicated iri the preserice of veritric- 
ular fibrillatidri. Calcium administration may result in 
ventficular arrhythmias In patients who are fujly digi- 
taiized. Therefore, cajcSam chloride n^ost be used 
with caution in patients on a digitalis preparation. 

Calcium chloride is administered slowly I:V. in a dose 
of approximately 500 mg (5 m of 10 percent solution) 



and can be repeated as often as necessary at lO-mihiite 
intervals. 

Calciiirii chldride arid sddiurii bicafbdriate should 
never be irijected cdricufferitly of irilniediately fdlldw- 
irig each other. The I.V. rtiust be flushed briefly with 
the I.V. fluid td avdid pffecipitatidri. 

A vasopfessor is used to elevate the blood pressure in 
the presence of shock. Some synipathomimetics are 
also vasopressors. These include metaraminol, nore- 
pinephrine, and dopamine. 

11. Metaraminol acts on the alpha receptors in the 
arterioles to produce vasoconstriction. This increases 
peripheral vascular resistance and elevates the systolic 
and diastolic blood pressure. Metaraminol also stimu- 
lates the beta receptors in the heari and . causes ah 
increase in automaticity df the SA hdde, ah increase 
in the force of ventricular cdntractidn, ahd dilatioh df 
the cdronary arteries. As a result, the heart rate, 
stroke vdluriie, and cardiac dutput increase. 

The adriiiriistfatidri df riietafamiridl is iridicated in jthe 
tfeatriierit df hypdterisidri arid shdck ridt caused by 
blddd Idss. It rilay alsd be used td tefmiriate supraven- 
triculaf affhythmias by reflex vagal stimulation. Met- 
afaminol is contraindlcated in the presence of hypo- 
volemic shock. Although the blood may be raised, 
metaraminol further decreases tissue perfusion when 
the blood volume is low. 

Metarariiinpl riiay be given I.M., S.C., dr I.V.; hdwev- 
ef, drily I.V. adriiinistfatidri is fecdriinlerided iri the 
field. Wheri given I.V., riietafairiiridl is adriliriistefed 
by a cdritiriuousjrip df 100 mg iri 250 cc D5W 
regulated to infuse at the** rate that maintains the systo- 
lic blood pressure between 100 and 120 mm Hg. 

Side effects of metaraminol occur at doses above the 
recommended levels. These side effects include ven- 
tricular arrhythmias, severe hypertension, severe 
headaches, sweating, vomi^ng, and anxiety. 

12. Norepinephrine is a vasdpressdr that has actidris 
similar to those of riietafariiiridl but is mdre pdterit. 
Ndrepihephririe acts pfeddriliriately dri the alpha fe- 
ceptdrs in the afteridles arid the beta feceptdfs iri the 
hfeaft. Alpha stiriiulatidri iricfeases the automaticity of 
the SA ridde, iricreases veritricular contractility, and 
iricfeases dilatidri df the coronary arteries. Conse- 
queritly, the heart rate, stroke volume; aid cardiac" 
output increise. Norepinephrine, like metaraminol, is 
indicated in the presence of hypotension and shock 
not due to blood loss. 

Ndrepinephirie is cdritfairidicated iri the pfeserice df 
hypdvdleriiic shdck. 

Ndfepiriephririe is adriliriistefed I.V. by a cdritinudus 
drip. The I.V. drip is pfepared by adding 8 mg nor- 
epiriephririe to 500 cc D5W and regulated at a rate to 
maintain the systolic pressure between iOO and 200 
mm Hg. 

Whenever possible, norepinephrine should be adminis- 
tered through a large vein. If the t.V. should infil- ♦ 
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tfate, tiisue necrosis and sloughing will occur. Local 
infiltration of 5 to Id cc of phehtblamihe_ into the 
affected tissues may prevent necrosis and; sldtighing. 
Side effects of horepinephnhe occur at doses' above 
the recommended levels. These side effects include 
severe hypertensions, reflex bradycardia, violent head- 
ache, ventricular arrhythmias, pallor, stabbing chest 
pain, intense sweating (diaphoresis), vctiiiting, and res- 
piratory difficulties. 

13. Popamine is also a vasopressor used to treat 
shock. At low dosage (1-2 mgAg/miri.), dopamine 
acts on specific dopamine receptors to cause vasodila- 
tjdn of the renal (kidneys) and mesenteric (intestines) 
vascular beds. Dopamine reduces Wood flow through 
skeletal muscle arterioles^ The net effect at these dos- 
ages is vasodilation and decreased peripheral vascular 
resistance. 

in higher dosages (2-5 mgAg/min.), dopamine stimu- 
lates the beta receptors in the heart to increase the 
force of myocardial contraction without increasing 
heart rate. There is a rise in the systolic blood pres- 
sure with little effect on the diastolic pressure. Re- 
routing of blood to vital organs prevents hypoxia in 
these organs. Renal blood flow increases as a result of 
increased cardiac output and renal vasodilation, 
which in turn increases urine output and sodium ex- 
cretion. 

At higher doses (5-10 mgAg/min.), Beta-adrenergic 
effects oil the heart become more pronounced. There 
are increases in heart rate^ contractility, and cardiac 
output. At these dosages, dopamine acts on the ^Ipha 
receptors to produce vasoconstriction of arterioles.. 
Dopamine causes an increase in cardiac work and, 
thus, an increase in myocardial oxygen demand. 
Therefore, large doses of dopamine may produce un- 
desirable effects in patients with cardiogenic shock. 
Potentially, the increased cardiac oxygen requirement 
may increase the size of myocardial infarction and 
further impair cardiac pumping. 

Dopamine is administered by continuous j.V. dnp. 
Five 20CPmg ampules (1 g) of dopamine are added to 
lOQO-ml D5W to yield a concentratioji of 1 mg/cc 
and are infused at a rate of a 1 to I.G ml/min. Dopa- 
mine should hot be mixed with IJicarbcnaterbecause it 
is inactivated in alkaline solution. 
The most frequent^ side effects caused by the adminis- 
tration of dopamine 'are ventricular ectopic beats, ta- 
chycardia, dyspnea, nausea, vomiting, anginal pain, 
hypotension, and headache. 1 
Other drugs used in cardiovascular problems include 
drugs to relieve pain and anxiety. Two frequently 
used drugs in this class are morphine sulfate, a pain 
reliever (analgesic), and diazepam (Valium), an anxi- 
ety-reducing drug (tranquilizer). I j* 

14. Morphine sulfate is a narc^otic J^sed to relievfe 
severe pairi caused by AMyStd jb relieve sever^ 
dyspnea caused by pulmonaiff edema. Morphine act 



dri the C:N.S: by sedating the cerebnim to alter pain 
perception and to decrease anxiety. Patients may state 
that they still have pain, but that it bothers them less. 
Morphine decreases peripheral vascular Jiesistm^ 
which causes peripheral vascular pooling. This diiniri- 
ishes venous return audi thus, reduces pulmonary 
edema. The decrease in peripheral vascular resistance 
also lowers blood pressure. 

Morphine may be administered I.V., S.G;, or i.M. 
I.V. administration is recommended in the field. Mor- 
phine is given in 2-^5 mg doses at frequent intervals to 
a total of lOling or until th^ patient experiences relief 
from pain. The smallest possible dose that is effective 
should be used to avoid lowering the bipod pressure 
excessively. 

Side effects of morphine include hypotension, ^ brady- 
cardia, nausea, vomiting^ euphoria, and constipation. 
Hypotension may be dec^reased by elevating the pa- 
tient's legs; bradycardia may be corrected by admihis- , 
tering atropine. 

The major hazard^ of morphine administration are 
respiratory depression and r^piratdry arrest. Nalox- 
one can be administered ,to improve the respiratory 
function. 

15. Diazepam is iridicau.' > the relief of tension and 
anxiety produced by AMI. Diazepam should be ad- 
ministered cautiously to pregnant women; Jt is con- 
traindicated in infants. Diazepam depresses the 
C.N.S., producing a calming effect and amnesia. 

The drug may be administered I: V. or i.M. in 5- to^ 
lO^mg doses. If given j.V., the. rate should be no 
faster than 5 tng/min. The dose may be repeated in 1 
to 4 hours. ^ 
Cdmmdn side effects of diazepain include drowsing, 
fatigue, lethargy, arid muscle we^aiess. Higher levels 
than recomriierided may produce confusion, coma, hy- 
pdterisidri, and respiratory and cardiac arrest. 

In additidh to digdxiri arid morphirie sulfate, diuretics 
are also__used in the treatriierit of cong«tive heart 
failure. Furdseriiide' is a diuretic commonly u^d to 
reduce peripheral and pulmonary edema accompany- 
ing congestive heart f^lure. it is contraindicated in 
pregriarit women and in women of childbearing age. 

16. Furosemide exerts Jts major effecj^ by blocking the 
reabsorption of sodium in the tubules df the kidneys. 
Sodium chloride and potassium are excreted, increas- 
ing water loss. Through th^ effects, furdseriiide re- 
duces extracellular fluid volume arid decreases both 
peripheral and pulmonary ederiia. 

In severe congestive heart failure, 40 mg of ftiross- 
mide is injected slowly I.V. over 1 to 2 minutes. In 
milder cdngestiye heart failure, 40 mg of furosemide 
may be given I.M. dr I.V. 

Furdseriiide is a pdterit diuretic that if g|ven in exces- 
sive airiourits can lead to profound diuresis with water ^ 
arid electrdlyte (especially potassium) depletion. The/ 
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patient will thus become dehydrat^^ Other common 
side effects are postural hypotension, weakness, flush- 
ing, dizziness, bhirred vision, allergic reactions, 
nausea, and vomiting. 

Appiication of Monitoring Eiectrodes 

Accurate interpretation of the cardmc rhythm re- 
quires proper appiication of the eiectrodes in order to 
minimize artifact. To accomplisli tliis, the paramedic 
siiouid: 

• Apply silver plates or clamp electrodes to the 
inner surfaces of the arms and legs. Hiese areas 
are preferable because of the relative absence of 
hair. Place the electrodes as proximal] y on the 
arms and legs as possible to minimize mdvemeht 
of the electrode sites. 

• Apply stick-dri disk dectrddes td the chest. The 
chest hair may need td be shaved td alldw the 
disks td adhere properly. The precdrdium of the 
patient must be left adequately exposed td aildw 
application of defibrillation paddies if necessary. 



• Rub the electrode site yigbrpusly with an alcohol 
swab to remove oil and dead tissue from the 
surface of the skin and permit the skin to dry. 

• Apply conductive eiectrode paste or jelly to tlie 
electrode and attach eiectrodes to tlie prepared 
sites. For continuous monitoring, EKG leads I, 
il, or MCLi may be used. To obtain these leads, 
three electrodes are used: one negative, one. posi- 
tive, and one ground. The grdund^Iectrdde may 
be placed anywhere on the body. For lead h the 
neg^ve electrode is placed oh the right arm or 
right upper chest, and the positive electrode oh 
the left arm or left upper chest. Fdr lead II, the 
negative electrdde is placed dh the ri^ht arm^f— 
right upper chest, and the pdsitive electrdde dh 
the left leg, left Idwer chest, or sternum. For lead 
MCLi, the negative electrode is piaced on *the 
left upper chest, and the positive eiectrode in the 
right fourth intercostal space. 

• Attach the electrodes to the cable. 

• Assess the signal. > 

A poor sighal is usually caused by pdpr electrdde 
cdhtact— for example; dirty, dily skih, excessive hair, 
dirty electrddes, dried cdnductidh^paste, Qr improper- 
ly applied disks. A Iddse or dislodged electrdde wiil 
also produce a poor signal. If patient movement or 
rriuscle tremors can be ruled out as the cause of the 
poor signai, then the status of the equipment must be 
checked. A brdlcen electrode wire, a broken cable 
wire, broicen connectors, and faulty grounding all can 
. cause a poor EKG signal. 

1 in emergency situations, such as cardiac arrest, the 
I paddles of most defibrillator y monitors can be used- 
Ijbr immediate detectidh of arrhythmias. To do this 
"^the paramedic should: - 



• Bare the patient's chest. 

• Apply electrode paste or saline pads to the pad- 
dles. If saline pads are used, they should not be 
so waterlogged that saline will doze all over the 

: chest. 

• Apply the positive (red) paddle below the pa- 
tient's left nipple ahd the hegative (black) paddle 
dh the upper right chest, at the juhctidh df the 
sterhum ahd right clavicle. 

• Press the paddles firmly dh the che^t aiid read 
the rhythm dff the oscilloscope. 

befibrlliation 

Defibriiiation sliouid be accomplished as soon as pos- 
sible in ventricuiar fibrillation, because the possibility 
of success declines rapidly with time. Defibriiiation is 
unlikely to be successful in the anoxic myocardium, 
and ia- arrest secondary to hypoxia (drowning, suffo- 
cation, "cafe cdrdhary," drug overdose). Therefore, 
basic life support must be performed first to relieve 
the anoxia. 

Td defibrillate, the paramedic shduld turn the syn- 
chrdhize button dh the machine to the "ofT" position 
arid^turn the main power switch on. The energy level 
shouid then be set to tlie maximum output mid the 
paddies should be cliarged. Eiectrode paste or saline 
pads siiouid be applied to tlie paddies; tliis will reduce 
tiie resistance of tlie patient's slcin to the electrical 
current. Without tlie eiectrode paste or saline pads, 
the energy will be delivered mostly to the skin itself 
causing skin burns without efTectively delivering 
energy to the heart. 

Saline pads are advantageous; because they do not 
Jeave a slippery residue' on the chest, which makes 
subsequent cardiac compression difficuit. Tlie pads 
must be well soaked, but not so wet that ihey ooze 
saiine aii over tlie cliest. Aicohol-soaked pads slionid 
not be used, because they will ignite into flames wlien 
electrical current passes through them. If electrode 
paste is used, it should be squeezed generously onto 
the paddles and rubbed into the skin with the paddles. 
Whichever method is chosen, the paramedic should 
take care to prevent clohtact (bridging) between the 
two conductive areas. If the saline or J>aste from one 
paddle cdihes ih /contact with that from the other 
paddle, the electrical cur reht will simply arc dr pass 
aldhg the skih frdm dhe paddle td the dther. Skih 
bufhs will dcciir ahd ho effective curfeht will reach 
the heart. ^ =. 

The paddles are pjaced ih such^ a thahher that one is 
just to the right of the upper sterhum below the right 
clavicle and the other just bejow and to the left df the 
left hippie. A firm pressure (20 td 25 j>duhds) is exert- 
ed- dh'each paddle td make good skih cdhtact Ihad^ 
equate cohtact results in burns and in iheflective 
cduhtershdck. Ah alternate method td the above is td 
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place biie paddle aii'teribfiy over the precordium and 
the other pbsteribrly behind the heart; 
When the paddles are in placei the arrhythmia should 
^ yerified; if ventricular tachycjffdia or ventricular 
fibrillatibri is present, the paramedic should charge the 
defibriliatdr to 200-300 joules; When ready, the para- 
medic should say "stand back" to make sure no biie, 
including the operator, is touching the patient or 
stretcher. The defibrillator can then be fired by press- 
ing the button on each handle at the same time. If 
cuf rent reaches the patient, there will be contraction 
of the chest and other rnuscles. If this does lidt occur, 
the defibrillator must be checked to be sure that the 
synchronizing circuit is off and the battery is charged: 

Immediately after the defibrillating current has bpeh 
delivered, the paramedic should observe the monitor 
via the paddles. If a regular rhythm is present, the 
patient's pulse should be checked iminediately to de- 
termine whether the rhythm is associated with ade- 
quate cardiac output. If the paise is absent, resume 
CPR no matter?=what the mphitor shows. It should 
take no more than 10 seconds Jo check the monitor 
and pulse after countershock. The entire sequent- 
application of paddles, shock, checking the monitor, 
md checking the pulse— should take no more thm 15 
to 20 seconds. If the initial defibrillation attempt is 
unsuccessful, a second attempt should be made using 
200-3(X5 joules of delivered energy: If the second a^ 
tempt is unsuccessful, resume CPR whjle appropriate 
cardiac medication is ordered and administered. 

Cardioversion 

eardioversibh is ah elective pfocedure^smg the 
direct current defilbrillatbr to terminate arrhythmias 
other than ventricular fibrillation. In cffl"dioversion, as 
opposed to defibrillation, the current is synchronized 
with the eiectrbcardidgram so that the charge will ribt^ 
be delivered during -the vulnerable period (dbwoslbpe 
of the T wave). Emergency eardioversibh is indicated 
for rapid ventricular and supraventricular^hythms as- 
sociated with inadequate cardiac butput. This includes 
ventricular tachycardia, atrial flutter, br atrial fibrilla- 
tion with a rapid ventricular response. Cardioversion 
probably should not be usc-d to convert rapid rhythms 
knowh to be caused by digitalis bverdbse. 

In the field, emergericy ^ardiovereion generally will 
be performed oh the unconscious or stuporous patient; 
therefore, hb premedication is necessary. In the hospi- 
tal, cardibversibn at times may be performed electiye- 
ly on cbriscious patients who are first sedated with/ 
diazepam or similar agent: 

To perform emergency cardibversibn, the paramedjc 
should: V 
• Turn the synch rbnize button on Jhe machine^^ 
,the "oh*V position and turn Jhe main power ;bh^ 
The mohitbring electrodes must be placed so as 
tb bbtaih a tall R wave. TTie defibrillator senses 



the R ahd will deliver the shock on the slope of 
theR. 

• Set the energy level ^ ordered by the ph>rTciah. 
Energy levels required for^cardibvereibh vary de^ 
pending on the type of arrhythmia preseht. Veh- 
triculai- tachycardia^ for example, can ofteh be 
converted with^ energy Jevels as low ^as 20 w^tt- 
seconds, in emergencies, however, if ah initial 
attempt tb convert a rapid rhythm with low 
energy levels fails, the settihg shbuld be turned 
up to the maximum output bf the machine and 
the shock shbuld be repealed. 

• Prepare ahd apply the paddles as described for 
defibrillatibh. 

• Clear the area by cbmmanding "Everyone off!" 

• Depress the firing buttons smd keep Sem de- 
pressed uiitiJ the synchronizer fires the machine. 
This may take a few seconds, because the charge 
is synchronized to fire 10 milliseconds after the 
peak bf thfe R wave: 

• If ventricular fibrillation results, the paramedic 
should immediately . ^ 

— Recharge the defibrillator tb the maximum 
energy setting 

— Turn tlie synchronizer circuit tb the "bff posi- 
tion 

— Shock again. 

Rotating Tourniquets 

Rotating Journiquets are used in the treatmeht bf 
acute pulmonary edema. Tburhiquets reduce ctrculat- 
ing blood volume by pbbHhg the blobd ih the extrem- 
ities. To apply rotating _touniiquets, ass«w baseline 
quality of pulses ih all_ four extremities. Next ^ apply 
toufhiqueWtb three bf four extremities tightly enough 
to occlude vehbus return but not so tightly © to 
bcclude i&rterial ihflbw. Check arteriid blood flow by 
palpatiifg a distal pulse. The tourniquets are then ro- 
tate*^ ©very 10 minutes. For example: 



-I 



Time 



Z^o......^^.. 

l6 minutes . 

/ 

^20 minutes . 
'30 minutes . 



Tourh iquets on 



Left arm, both legs: 
Both legs, right arm: 
Right leg, bbth arms: 
Bbth arms, left leg. 



At the hospital, when the tourniquets are rembyed, 
each tourniquet is removed at 5-minute ihtervals. If all 
three tourniquets were removed simultahebusly, the 
sudden increase in venous returh wbuld cause aii exa- 
cerbation of the pulmbhairy edema. 

Carotid Sinus Massage 

Carblid sinus, maswge is a Jbnh of vagal stimulatibh. 
Carbtid sihtis mas^ge is sometimes used ih ah attempt 
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to convert paroxysmal tachyarrhythmias associated 
with hypotensibh or a decreased level of cbhscidiis- 
hess. To perform carotid sinus massage, the paramedic 
should: 

• Mdriitqr the patient's cardiac rhythm closely 
thrbughdut the prbcedUre. 

• Assemble all equipment needed for resuscitation 
in case of cardiac arrest. 

• Gently . palpate each carotid artery separately to 
assure that pulses are equal on both sides, (if one 
carotid pulse is absent or wesk^ do not perform 
this procedure.) The carotid arteries are below 
the angle of the jaw and high up in the neck. 

• The patient should be lying supine with the neck 
extended. The patient's head should be turned 
slightly away from the side to be ^nassaged. 
(Start with the right side.) 

• Place the index and middle finger over :ne carot- 
id artery firmly and massage the carotid sinus. 
Maintain pressure and "^^ssage no longer than 15 
to 2Cfcseconds, always watching the monitor. Stop 
immediately when the heart r?te slows. If mas- 
sage of the right carotid sinus is unsuccessful, 
wait 2 to 3 minutes and try the same procedure 
on the left side. Again, do not massage for more 
than 15 to 20 seconds and stop immediately if the 
heart rate slows. 



• Never jhassage both carotid sihiises at the same 
time. Carotid sinus massage is hot ah ihhdcudus 
prdcedure. Asystole or v^iritriculaf irritability can 
result. Cardtid sinus massage ddes interfere with 
cerebral circulatidn and may cause syncope, sei- 
zures, or hemiplegia. Effective carotid sinus mas- 
sage stimulates the parasympathetic nervous 
system and produces hypotension, nausea, vomit- 
ing, and bradycardia. 

Intracardia Ihlectibhs 

If an I.V. cannot be estat'li^iied quickly during cardi- 
ac arrest, epinephrine can \ c administered directly 
iritd the heart by intracardiac injection. This tech- 
nique has rid advaritage over the administration of 
epiriephririe through the endotracheal tube and actual- 
ly has mariy hazards. These hazards include inadver- 
tent injection into the heart wall, pneumothorax, and 
cardiac tamponade. In addition, ventilations and com- 
pressions have to be interrupted during intracardiac 
injections. Therefore, the i.V. or endotracheal route ii 
preferred for administration of epinephrine. 

If an intracardiac injection is ordered, the paramedic 
should: 

• Connect a Ichg (spinal) 20- to 22- gauge rieedle to 
a syringe df epiriephririe, if it is hdt already at- 
tached (as it is iri rilariy pre-fiUed syringes). 

• Ldcate the fdurth or fi^h lc*t intercostal space, 
jinpfoximateiy 1.5 inches to tlit: left of the sternal 



border^ Clean the area with ah alcohol dr iddine 
swab if available. 

• Insert the rieedle at a right arigle td the chest 
wall, riiairitairiirig a slight puil on the pluriger. 

• Wheri biddd is freely aspirated into the syringe; 
indicating that the tip of the needle has entered 
the ventricular cavity, inject the contents of the 
syringe as a bolus. 

• Rapidly withdraw the needle and immediately 
resume external cardiac compressions. 

Mechanical CPR Devices 

Different mechanical adjuncts are available for artifi- 
cial circulation. The purpdse df such adjuricts is td 
reduce or elimirijate operator fatigue arid to decrease 
the hiimber df persdhs needed to perforin CPR. The 
mechanical CPR devices are alsd especially suited to 
use for Idri^-distarice trarispdrt duririg which CPR 
riiust be perforriled. 

The safety arid effectiveriess of these devices^ howev- 
er, have riot beeri proven. Their u^e presupposes ex- 
terisive trainirig and frequent tezmi drills to assure 
correct application, coordination of team effort, and 
efficient assembly time. These devices should never 
be used to initiate CPR. Resuscitation should always 
be started manually. Positioning of adjunctive devices 
should not interrupt CPR for more' than 15 td 20 

seconds. .^^^ 

' _ _ " _ ■_ " _ " " " ' " 

There are twd^^ineral s^gories df riiechariical CPR 

devices: (1) mpjiuall^y^perated cardiac presses arid (2) 

autdihatic,^ gas-powered cdrilpressdrs. The cardiac 

press is a hiriged, riiariually dperated chest compressor 

that usually jjrdvides an adjustable stroke of 'J^ A'? 

iriches. The fdlldwirig steps should b&->akW^Hwhen 



iisirig a cardiac press: 



CPR is initiate^! by manu^ methods. The first 
rescuer continues one-person CPR. 

The seconds rescuer slides the backboard of the 
press under the patient's back and places the 
frame in the position holes. 

The adjustment knot is lodsehed arid the pluriger 
is positioned centrally on the lower half df the 
sternum. The ad[justriierit kridt is theri retighteried. 

Cardiac cdriipressidris are theri applied by the 
second rescuer whd pushes 'the haridle of the 
press ddwri with a brisk stroke; t^e handle is then 
released, .allowing the press to j;eturn to its *'up" 
pdsitiori. Compressions are performed once per 
second. 

The first rescuer ventilates the patient after every 
fifth compression. The paramedic must be careful 
that the compressor does not shift pdsitioh and 
apply force over the ribs or abdomen. The tight- 
ening knob should be checked periodically; if it 
becomes loose, the pluriger will ndt deliver ari 
quate cdriipressiori. 



VI-48 



EKLC 



233 



The automatic, gas-powered compressor delivers 
cdmpressibri via a plunger mounted on a backbdard 
and driven by compressed oxygen. The same oxygen 
sdiirce may be used to provide oxygen-enriched pbsi- 
tive-pressufe ventilation with an inspii-ed dxygen cbh- 
teht of up to 80 percent. When used in ah ambulance, 
the device should be secured with a strap to the 
patient's chest to reduce shifts_ in plunder pdsitidh 
when the vehide is moving. Table 6.5 shows, the 
activities of both rescuers necessary for perfdfming 
CPR with the device. 

Table 6.5 

Activiti^ for Perform irig CPR With an Automatic, 
Gas-Powered Cbmpressbr 

First Rescuer Second Rescuer 

Initiate CPR by manual Secure equipment, 
methods. . 

Roll patient dn the side Position base plate under 

patient so that lower . 
part of patient's 
sternum is over center 
of plate. 

Return patient to supine Mount,^ position, and 
position. place in dperatidn 

automatic chest 
cdmpressdr. 

Resume CPR.. Set up ventilation 

equipment. 

Ventilate patient after 
every fifth compressidh. 

Switch to vehtilatidh 
equipment. 

The paramedic must check to be sure the chest rises. 
Cardtid pulse with compressions should be checked. 
Careful monitoring is required to insure that the 
plunger does not sHp out of position. If the dxygen 
power source runs out, manual CPR methdds must be 
resumed. 

Glossary 

advanced liffi support: The basic life support plus de- 
finitive therapy; the use of invasive prdcedurcjs dr 
drugs. 

angina: Any disease marked by attacks df choking or 

suffocation, 
anorexia: A lack of appetite. 

aorta: The largest artery in the body; originates at the 
left ventricle. . 

arteriosclerosis: A gerienc term for several conditions 
that cause the walls of the arteries to become thick- 
ened, hard, arid inelastic; hardening of the arteries. 




artifact: Ariy artificial product; used to refer to 
"ridise" or interference on electronic equipment. 

asystole: A faulty cdritractidn of the ventricles of the 
heart. 

atherbsclerbsis:. A cdmmon type of artenosclerbsis 
that affects the coronary and cerebral arteries. 

atrial fibrlllatidn: An arrhythmia characterized by dis- 
charge df multiple atrial ectopic foci and an incdh- 
sisteritly Irregular ventricular rhythm. 

atrial flatter: A cardiac arrhythmia caused by an ab- 
normal atrial excitation. 

atrioventricalar JAV) node: A structure Ideated iri the 
atrioventricular junction; slows cdriductidris through • 
the atrioventricular junction. 

atrium: The thin-walled chamber df the heart; the 
right atrium receives veridus blddd from the vena 
cava; the left atrium receives dXygenated blood 
from the pulihdriary veins. 

autbmaticity: The ability df pacemaker sites, within 
the human electrical system, to initiate excitation 
iriipulses spdiitariedusly. 

basic life support: Maintaining the ABC's (airway^ 
breathing, and circulation) without adjunctive 
equipment. 

blocker: A drug that counteracts or inhibits the action 
df aridther drug dr agent (such as atropine). 

bundle of His: The pdrtidri df the electrical^'conduc- 
tion system located iri the iriterventricular septum 
that conducts the excitatidri impulse from the atrio- 
ventricular jurictidri to the right and left bundle 
brariches. 

capillary: Any one of the extremely riarrdw blddd 
vessels that form a'^network between arteridles arid 
venules; also, a small ^ymphatic duct that conveys 
blood and nutrients to the tissues arid wastes from 
the tissues to the blddd. 

cardiac output: The amount of blood pumped dut by 
the heart per minute. 

cardibversidii: An application of direct current electri- 
cal shdck to the chest wall to convert various 
tachyarrhythmias to normal sinus rhythrii;__usually 
the electrical shock is synchronized td the R wave. 

complete hewt block: A third-degree heart block; 
complete absence of cdriductidri of the excitation 
impulse from the atria td the veritricles; the disturb- 
ance causing tlie bldck cari dccur in the AV junc- 
tibn, AV ridde, bundle of His, or the bundle 
branches; ari ectopic focus below the block be- 
comes the pacemaker for the ventricles, and the 
atrial arid veritriculat- contractions become dissdciated. 

congestive heart failure (GHF): Excessive blddd dr 
fluid in the lungs or tissues caused by the failure of 
the ventricles to pump blood effectively. 
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cdiittactility: The ability of the heart miiscle to con- 
tract when it is depoiarized by an excitation itti- 
puise. 

coronjiry artery t One of the two arteries arising from 
the aorta that arches down oyer the top of the 
heart; supplies the heart muscle with blood. 

cyanosis: A blueness of the skin due to insufficient 
oxygen in the blood. 

denbriiiation: The application of an unsynchronized 
direct current electrical shock to terminate ventric- 
ular fibrillation. 

depolarizatibn: The process of discharging restiHg car- 
diac muscle fibers by ah electrical; excitation im- 
pulse, thus causing the muscle fibei^ to contract. 

diaphoresis: A cdhditibh of profuse perspiration. 

diastole: The interval^ in the hdrmal heart cycle when 
the ventricles relax and fill with blood. 

ectopic fdciis: Located away fi'dm the hdrmal pdsitidh. 

edetna: A cdhditidh in which fluid escapes ihtd body 
tissues from vascular or lymphatic spaces and 
causes local or generalized swelling. 

electroitiechanical dissociation: A condition in which 
EKG complexes are present without effective car- 
diac contractions. 



epistaxis: A nosebleed. 

first-degree AV block: The first of three recognized 
degrees of severity of heart block; see complete 
heart block and second-degree AV block. 

hyperiensibh: High blood pressure, usually in refer- 
ence, to a diastolic pressure greater than 90 to 95 
mm Hg. 

iiifirctibh: The death (hecrdsis)df a [Idealized area df 
tissue due jtd the cutting dff df its blddd supply. 

isciieniia: A reduced blood flow ihtd a portidh df 
tissue due to a narrowing or occlusion of the artery 
to that area, thereby producing tissue anoxia. 

isoelectric line: The baseline of the jEKG. 

Mobitz Type I (Wenckebach): A type of second- 
' degree heart block; see complete heart block and 
second-degree AV block. 

Mobitz Type II: A type of second-degree heart block; 
see complete heart block and second-degree AV 
block. 

ftiyocardiutti: The cardiac muscle. 

necrosis: A death of an area /of tissue^ usually caused 
by the cessation of blood supply. 

normal sinus rSytS^L^^ normal rhythm of the heart: 
The excitation impulse arises in the SA node, trav- 
els via internodai pathways to the AV junction, 
then down the bundle of His, the bundle branches, 
and then into the Purkinje network. 

pacemaker: The specialized tissue svithin the heart that 
initiates excitation impulses; ah artificial device used 



td stimulate the heart to beat wheh_ the electrical 
cdhductidh system df the heart is malfuhctidhihg; a 
pacemaker cdhsists df ah implahted dr external bat- 
tery-operated pulse geheratdr and a wire that deliv^ 
ers the impuise to the vehtricles. 

PAC: Abbreviatidh fdr premature atrial cdhtfactidh. 

palpitation: A sensation felt under the left breast when 
the heart "^slcips a beat" that is caused by premature 
ventricular contractions. ' 

parasympatfaeBc nervous system: A subdivision of the 
autonojnic nervqus^ystem involved in control of 
involuntary functions, mediated largely by the 
vagus nerve through the chemical acetylcholine. 

pericardium: The double-layered sac containing the 
heart and the origins of the superior vena cava and 
pulmonary artery. 

P-R interval: The period of time between the onset of 
the Pjwave (atrial depolarizatibn) and the onset of 
the QRS_ cdmplex_ ( ventricular depolarization), sig- 
hifyihg the time for atrial depolarization and pas- 
sage thrdugh the AV juhctidh. 

pulnidiiary artery: The niajdr artery leading from the 
right vehtricle td the luhgs. 



pulmbiiai^ edema: The condition df the lungs when 
the pulmdnary vessels are filled with exudate and 
foam, usually secondary to lefl heart failure. 



pulmonary vein:^ One of the veins that carries oxygen- 
ated blood from the lungs to the left atrium. 

Purkinje fibers,: The modified cardiac muscle fibi?rs 
that form the termihal part of the cdhdiictihg 
system td the heart. 



PVG: Abbreviation for premature ventricular contrac- 
tion. 

P wave: The first wave of the P-QRS-T complex, 

representing depolarization of the atria. 

\. 

QRS complex: \|1ie deflections of the EKG produced 
during ventrici^Iar arrhythmias. 

rales: Ah abhdrin^ breath sound prdduced by the 
flow df air throtigh alveoli and bronchioles when 
they are, cdhstricfed by spasm dr filled by secre- 
tidhs. ^ 

refractory period: A peridd df relative relaxatidh df a 
muscle durihg which excitability is depressed. If 
stimulated, it will respond, but a strdnger stimulus 
is required and response is less. 

repolarization: The electrical process of recharging 
depolarized muscle fibers back to the resting state. 

R-R interval: A period of time between the onset of 
one QRS complex and the onset of the succeeding 
QRS comjjlex. 



second-degree AV block: The second of three recog- 
nized degrees of severity df heart block; see com- 



plete heaijt block ahd first-degree AV bldck. 
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septum: A dividing wall of partition, usually separat- 
ing two cavities. / 

sihoatHal (SA) iiode: the dense network of Purkiiye 
fibers^ of the heart's electricd system^ the 
juhctidii of the right atrium and vena cava. 

sinus arrest: The cessation of pacemaker activity of 
the sinoatrial node. 

siiiiis anythmia^ An irregularity of the heartbeat 
caused by interference with impulses from the SA 
node. 

sinus bradycardia: A sinus rhythm with a rate of less 
than 60 beats per minute. 

sinus tocbycardia: A sinus rhythm with a rate of great- 
er than 100 beats per minute. 

stroke volume: The amount of blood P^P^^d forward 
by the heart each time the ventricles contract. _ _ 

ST segment: the interval between the end of the QRS 
complex and the beginning of the T wave; often 
elevated or depressed with respect to the isoelectric 
line when there is a significant myocardial ischemia. 

supraventi'icaiar tachycardia: A rapid tachyarrhythmia 
with the pacemaker drigiriatihg above the ventri- 
cles. 

sympathetic nervous system: A subdivision of the auto- 
nomic nervous system that governs the body's 
"fight or flight" reactions and stimulates cardiac 
activity. 

syncope: A faint; a brief period of unconsciousness 
caused by an inadequate blood flow to the brain. 

systole: The period during which the ventricles cdh- 
tract. 

tachypnea: An excessively rapid rate of respiration 
(over 25 per minute in adults). 

tamponade: A condition resulting from excess fluid 
accumulation in the pericardium; may result from 
pericarditis or injuries to the heart with an accumu- 
lation of blood. 

third-degree AV block: See complete heart block and 
first- and second-degree AV block. 

T wave: Ah upright, flat, or inverted wave following 
the QRS complex that represents ventricular repb- 
larizatidh. 

vagus: The tenth cranial nerve; chief mediatdr df the 

parasympathetic system. 
vasDvagd: Pertaining to the vagus nerve arid blood 

vessels. \ 
vena cava: The two largest veins df the body return- 
ing blood to the right atriuril. 
ventriclw: The thick-walled, muscular chamber in the 

heart that receives blood from the atrium arid 

forces blood iritd the arteries, 
ventricuiar flbrillation: A rapid, tremulous, arid iheP 

fectual cdritractton of the cardiac ventricles; cardiac 

arrest. 



veritnciilar tachycardia: A serious cardiac arrhythmia 
with rapid regular, or slightly irregular, heartbeats. 
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Medule VII. 

CenfraE Nervous System 



Unit 1. Anatomy and Physiology 

The nervous system is made up of the brain and 
spinal cord; these combine to fdfm the centr^ ^^'T" 
bus system (CNS), autbribmic nervous system, and 
peripheral nervous system. This chapter primarily dis- 
cusses the anatbmy and physiology of the CNS, but 
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also includes brief discussidhs of the, autdrii^^^ 
peripheral nervous systems; assessment of the patient 
with possible heurological injury; the pathophysiol-- 
dgy of heurdlogical prdblems; and management 
techniques. 

Nerve Cells 

The nerve cell, or heurdh, is the basic unit of the 
nervous system. EsLch neuron is cdmpbssd of a cell 
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Figure 2. Divisibhs of the Brain 
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bbdyi which cdhtaihs the nucleus 6 * the nerve cell; 
dendrites, which carry impulses to tlie cell body; and 
axonsi which carry impulses away from th^ cell body: 
(^Ijectibns of cell bodies appear gra^^ and therefore 
' ^re referred to as "gray matter." Axons are often 
covered with a white myelin sheath, and areas of the 
nervous system that contain myelinated ^ons are 
called "white matter:" Figure 7.1 shows myelinated 
axons. 

Impulses are transmitted along nerves through a proc- 
ess that is part-chemical and part-electrical. It may be 
helpful to think of the nerves as "wires," surrounded 
by. myelin "insulation." Nerve cells can receive im- 
pulses (excitability), conduct them (conductivity), and 
transmit them tb a second cell (trahsmissibh). Im- 
pulses travel from the dendiites to the cell body arid 
then from the cell bbdy down the axdri. Wheri an 
impulse reaches the end of the axdri, it is trarisrilitted 
to a secbnd cell acrdss a jtirictidri; this jurictidn is 
called a synapse. The secdrid cell may be another 
nerve cell, a rimscle cell, or a glarid cell. 
Unlike excitability arid cdriductivity, which are^ elec- 
trical in riature, trarismission of impulses from one 
nerve cell to aridther is chemical^ The chemical re- 
leased by the axon^ crosses the synapse to excite the 
secdrid cell. Some drugs antf poisons can block this 
syriaptic transmission andj^revent excitatibn bf the 
second . cell: Others can flead to a buildup bf the 
chemical transmitter and excess excitation of the second 
cell. . * 

Brain 

The brain is a complex collectibri df rierve cells and 
specialized supporting cells, located iri the skull. A very 
soft organ, the brain is richly supplied with blood 
vessels; these characteristics riiake the brain uniquely 
susceptible to injury. Althdught the skull can protect the 
brain from external irijury because of its rigidity and 
hardness, these sariie qualities cari in some qases injure 
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Temporal Lobe 



figure 3. eerebrai bobes Divided by Fissures* 



the brain; In some ways, the brain behaves like ri spbrige 
inside a steel case — it cahhbt. expand inside v.he rigid 
skull; Therefore, a swelling bf the brain or acciiriiula- 
tion of blood inside the skull, cbmpresses the brairt arid 
increases the pressure inside the sktill. This pressure (iri- 
creased intracranial ^pressure) causes chariges that iri- 
terfere with brain furictidriirig. FuHher/ because the 
skull is hard, both the brairi arid the blood vessels on the 
brain's surface_may be damaged if they strike the skull's 
inner. surface. This cdriditidri cari occur when the head is 
struck directjy^ dr wheri it is rapidly accelerated or 
decelerated. The pheridmenon of "seeing stars'^ when 
struck dri the back df the head is due to the occipital 
Idbe df the brairi (the part that controls vision) banging 
agairist the back df the skull: 

the brain is divided into three main parts: _ the 
cerebrum, cerebellum, and brain stem (see Fig. 7.2). 
The cerebrum is the largest part of the brain, occupyirig 
the top and front of the skull; it is divided frdrii the 
front to the back of the skull into left arid right cerebral 
hemispheres, the cerebral cortex is thejray, duter siir- 
face layer of the cerebral Heriiispheres. This thiri layer, 2 
to 5 millimeters (mm) thick, cdritairis. rierve cell bodies. 
Each cerebral heriiisphere is further-divided into four 
lobes— frontal, teriipdral, parietal, arid dccipital— nam- 
ed according to the dveriyirig skull bones. These lobes 
are separated frdrii each other by fissures, as shown in 
Figure 7.3. 

The brairi is suspended inside the^ skull by ligaments, 
which furictidri td preven^ undue motion, the ligament 
iri the midline is called the falx cerebri. Another Uga- 
merit, the tentorium cerebelli, runs across the roof of 
the posterior fossa. 

^Each:nerve cell in the cerebral cortex (cortical nerve cell) 
has a specialized function, and groups of these cells that 
perform related functions are located in different areas 
of the brain, these areas are given furictibrial riames but 
also may be referred to by their ariatbriiic Idcatidri. It is 
important for you to khbw these areas because damage 
to each area, such as that caused by trauma arid stroke, 
causes specific clinical sigri'§ arid symptoms. Because of 
its location iri the upper frdrit part' df the skujl^ the 
cerebrum is riiore subject td injury than are other parts 
bf the CNS. 

Dariiage tb the rildtdr cortex, which is located in the ' 
frdrital Idbe, causes weakness or paralysis on the op- 
posite side df the body because many nerve fibers 
ffdm the cortex are crossed in the brain stern and 
spinal cord. The right s!de'*of the brain cqntrbls the 
left side of the body; the left sidejof the briiri cdritrdls 
the right side of the body (see Fig. 7 A), the rest df 
the frontal lobe is involved iri the higher riierital proc- 
esses of judgment, foresight, arid perseverarice. People 
with damage to this area dfteri have difficulty making 
apprbpriate judgirierits. 

In most pebple, speech is controlled by a small area • . 
bf the left teriipdral Idbe. bamage to this area causes 
a variety of difficulties .with speech, ranging from 
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inability to find the cdrrect word to total inability to 
speak. Hearing is controlled by tl.e auditory cortex, 
located in the sujjerior temporal lobes. Visual sensation 
is located in the occipital cortex in the posterior part of 
the cerebrum. 

Other types of sensory information (touch, pain, 
temperature^ vibration, and position sense) are received 
and processed by the sensory area in the parietal lobe. 
The crossed relationship between the brain arid the body 
also applies to tiie transmission of serisory iriforrilatidn 
(see Fig. 7.5). For example, the serisatidri of pain catised 
by a pin sticking the right harid is perceived by the left 
side of the brain. Cdriversely, damage td the left sensory 
cortex will cause a loss of perceptidri df the right side of 
the body; 

The cerebellum is the sccdrid major area of the brain, it 
is located in the Idwer back, or inferoposterior, par^of 
the skull. Like the cerebrum, the cerebeHum is divided 
iritd twd hemispheres; it has a thjn covering of gray mat- 
ter dver a core of white matter. The functions of the 
cerebellum are not as well localized to specific areas as 
cerebral functions are. lit genera!, the cercbelLum main- 
tains posture and balance and codrdihates skilled v ol iiri- 
tary muscle movements. Damage to the cerebellurii 
causes difficulties in balahcirig and cbdrdiriatidri. These 




Figure 5, How the Sf f^soiy Nerves are Connected 
to Opposite Side of Brain 

difficulties arejrhdst ridticeable wheri the irijured persdil 
tries to walk. Because df its Idcatidri in the back df the 
skull, the cerebellum rarely is irijured except by direct 
trauma to this area. 

The brain stem, located at the base df the brairi (see 
Fig. 7.2), is the third maadr part df the brain. It 
cdritairis nerve tracts, which are furictidrial units 
formed by groups df axons that carry impulses to and 
from the brairi arid the sjjirial cdrd. these structures also 
cdritairi gi dups df rierve eel! bddies (nuclei) that control 
yaridus body furictidiis. The medulla, the part of the 
brairi sterii Ideated just abdve the spiral cord,; to 
ceriters critical td the mairitenance of vitjd bodily func- 
tidris such as respifationVlieart rate^ and blood pressure. • 
Damage to these centers, or interference with their func- 
tidning by Certain drugs, causes a variety of car- 
diorespiratory^ derangementsi from a slowing of the 
h'eart rate (bradycardia) to cardiopulmonary arrest. 

(5ther ceriters in the brairi stern control the mUscles^of 
the eyes, thrdat, arid face arid receive sensory informa- 
tidri frdrn these aieas. From these centers, or nucjeii 
riervesturi through different bony canals to the facial 
structures. Damage to the facial nerve^^ which can be 
caused by a skull fracture, will paralyze some of the 
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Figure 6. Spinal Vertebra in Cioss-Sectidri 

facial/tnuscles. Similarly, damage to the oculomotor 
tierye will prevent the pupil on the damaged side of the 

body from responding to light. 

-/ 

Spinal 66rd 

the spinal cord is the second majbr part of the CNS. 
Like the brain, the spinal cord is protected by a bony 
structure, the spine^ Each section (vertebra) of jhe spine 
contains an anterior bony vertebral body to support the 
body's weight and a posterior bony ring (neural arch) to 
protect the spinal cord, as shown in Figure 7.6. The 
spinal canal formed by the neural arch is 15 mm in 
diameter; inside the canal, the spinal cord is about 10 
mm in diameter. Therefore, displacement of a vertebra 
by only 5 mm in any direction may injure the spinal cord 
. and cause paralysis. 



The spinal cord has a gray-matter core siirrbuhded by a 
layer of white matter. The gray matter cbhtaihs cell 
bodies; the white matter contains nerve tracts which 
cbririect the brain with the rest of the body. Three iiii- 
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Figure 7. Three Tracts of the Spinal Cord 
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Mgare 8. Five Divlsjona of the Spine 

portant tracts are shown in Figure 7.7. They are (1) the 
posterior column, which mediates pbsitioh and 
vibratory sense, (2) the lateral spinal thalmic tract, 
which mediates pain and temperature sehsatibh, sthd (3) 
the cortical spinal tracts which cbhtrols muscle mpye- 
ihent. Damage tb these tracts can be determined by 
testing jpbsitibh sense, paiii sehsatibh, aiid the ability tb 
mbve the extremities. 

Tlie spinieil cord (see Fig. 7.8) can be divided into five 
main areas: cervical, thoracic, lumbar, sacralt and coc- 
cygeal (tailbbhe). Ih_ each section of the cord, nerve 
cells cojitrbl motor fuhctiph ahd sehsatibh for specjflc 
parts bf the body. At each level bf.the-cbfd, bundles 
bf nerve fibers jbui to fbnii iietve rbbts that leaVe the 
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front and back sides of the spinal cord and then join 
to form peripheral nerves (see Fig. 7.9). NerVe rc^^^ 
in different areas control specific functions. Inability 
to move the shoulder, for example, indicates injury to 
the fifth cervical nerve root (G5). The following list 
gives other importOTt relationships between nerve 
roots and the function of various body structures: 

• Cervicai 

— Shouldef girdle (C5) 
—Elbow flexion (C5^ C6l 
— Eibow extensibh (C6, C8J 
, —Wrist movement (C6, C7) 

• Thoracic 

-^Thdracic_ region movement and sensation (T4 

through TIO) 
—Sensation at the nipple ievei_(T4) 
— Serisatidn at the umbilicus (navel) level (TIO) 

• • Luitibaf 

—Hip flexion (L2, t3) 
—Hip extension ^t4, b5) 
— Knee extension (t3, L4) 

• Sacral \ 

— Knee flexion (L5, SI) __ 

— Ankle mo vemeiii (S U _S2) ^ 

— Toe movement (L5, SI, S2) 
Another way of assessiifig possible damage to specific 
nerve roots is to test skin sensation in differ^^^^ 
Each nerve root has cutffiedus (sl^^^ 
supply a given area, the afea supplied by cutaneous 
nerves from a single nerve root b called a denriatpme 
(see Fig, 7.10). These cuteneous nerves are part of the 
peripheral nifvqus system, which is discussed in the 
fdllbwing section. v 

_ _\ 

Peripheral Nervous System \ 

TH^ petipherai nervous system is com|)lex. Branches 
from the spiiial nerves join together with branches 




Ftgure 10. Dermatome in Cross-Section 

from other spinal cord segments to form large bundles 
or plexuses. These plexuses divide further to fbrm the 
peripheral nerves that run to the muscles, skin, and 
other structures in the extremities. The peripherai 
nerves may be injured by fractures or iacerations of 
the extreinities, which may cause Ibcri muscular pa- 
ralysis arid loss of sensation. 

There , is a group of large nerves in the base of the 
neck and armpit; this is the brachial plexus.. Branches 
of the brachial plexus innervate the . arm and shoulder. 
Five major nerves branch from the brachial plexus: 

• Axiil^y nerve— The axillary nerve supplies the 
deltoid muscle and skin of the shdulder. ^ 

• ^ MusculocuiaMeous herye^^^^^The musculocutaneous 

nerve descends laterally to supply the biceps 
muscle and ends in a cutanedus sensory nerve in 
the forearm. 

• Radial nerve— The radial nerve branches off to 
the arm and fbrefflrm muscles, to the skin of the 
posterior arm, and to the posterior forearm. 
When the radial nerve is damaged, mbtibn of arid 
sensation in the thumb are lost. 
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• Superficial radial nerve — The superficial radial 
nerve is a cutaneous^erve that innervates the 
skin of the lateral posterior rorearm and lateral 
posterior hand. 

• Deep radial nerve— The deep radial nerve inner- 
vates the skin and the ihuscles of the iilna, which 
is the long bone in the forearm, arid the harid. 
Because the ulnar nerve crosses the outer part of 
the elbK>w, it cari be damaged in injuries ta this 
Joint. Siich injuries catise serisdrimdtdf loss in the 
little finger. ' 

• Median nerve — The median nerve innervates 
muscles of the forearm a|id hand^ the skin of the 
thumb, the first three fingers, and the radial side 
of the palm. 

The lumbosacral plexus innervates the legs. Its major 
branches include: 

• Femoral nerve — The femoral nerve innervates 
the muscles in the front of the thighs including 
the qiiadriceps group. It also gives off cutaneous 
branches to the skin of the ariterigr and riiedial 
, distal thigh arid the medial leg arid foot. 

• Obturator nerve— The obturator nerve mnervates 
muscles of the medid thigh and the skin of the 
distal medial thigh. 

• Sciatic nerve — The sciatic nerve is the largest 
nerve in the body and is found in the pbsteridr 
thigh. It innervates the. muscles of the calf arid 
the b^ck of the thigh, arid the skiri of the lower 
calf arid the upper surface of the foot. 

• Superficial perdrieal rierve— The superficial per- 
brieai rierve iririervates the lateral leg muscles arid 
the skiri dri the back (dorsum) of the foot. 

• Deep perdrieal nerve — The deep peroneal rierve 
iririervates the anterior and lateral leg muscles 
arid the muscles that move the toes. 

• Tibial nerve — The tibianrerve innervates the skin 
and muscles of the posterior leg and the sole of 
the foot. Damage to the tibial nerve results in 
"footdrop,*'-^ the inability to dorsiflex the foot, 
that is, to bend it backward by flexing the arikle^ 

Autondmic Nervous System 



The autonomic nervous system stimulates the smooth 
muscle of the blood vessels and the bowel, the heart 
muscle, and some endocrine glands. This system main- 
tains the various bodily functions over which the indi- 
vidual has no conscious control, including blddd pres- 
sure, temperature regulatidn, sweating, arid peristaltic 
activity of the bowel. Iri stressful situations, the auto- 
nomic nervous systerii also helps\ the body produce 
the appropriate "fight dr flight" respdrise, character- 
ized by chariges iri blddd fldw and metabolism. 

The aiitdridmic riervdus system is divided into the 
parasyi^pathetic nervous system, which controls the 
iri voluntary functions mentioned above, and the sym- 



pathetic_riervdus syscerii,. which prepares the bddy for 
stress. The parasympathetid rierves release acetyl- 
choHrie wheri stilriiulated. This cheriiical trarisriiitter 
crosses the syriapse (rieurdriiusclilar jurictidri) to stiriiii^- 
late the erid drgari, or riiuscle. Effects df acetylchdlirie 
Cchdliriergic effects) iricjlide salivatidri, pupillary cdri- 
strictidri, sldwirig df the heart, constriction df bronchi- 
al smooth muscle, and increased int&stinal motility. 

Because atropine inhibits the breakdow^n of acetjdc^ 
line at the neuromuscular junction^ 
ergic activity, it is used clinicaliy to increase the heart 
rate. Some insecticides, notably those of the orgAo- 
phosphate type, block cholinergio activity and cari 
lead to fatal paralysis and cardiac arrest unless their 
effects are countered by treatment with atrdpirie. 

The syriipathetic riervdiis. systerii has rildre widespread 
effects thari the parasyriipathetic systerii. Chemical 
trarisrilitters iri the sympathetic nervdus . system in- 
clude ridrepiriephrine, which is released from sympa- 
thetic nerve endings, and epinephrine ^(Adrenalin), 
which is released from the adrenal gland when it is 
stimulated by the sympathetic nerves. Sympathetic 
nervous stimulation increases the heart rate (pulse) 
and the force of cardiac contraction. In the blood 
vessels, sympathetic stimulation of specialized recep- 
tors (called beta-1 and beta-2 adrenergic receptorsj 
can both increase and decrease the riiuscular tdrie df 
the v^sel wall arid influences blood pressure arid 
blddd flow to differerit parts of the bddy. 

Dariiage to the thdracic arid luriibar segriierits df th^ 
spirial cdrd cari cause derarigeriierit of the syriipathetic 
riervdus systerii, which drigiriates iri thdse areas. Such 
dariiage cari lead td heat Idss arid shdck; as vascular 
tdrie dimiriishes, bldod collects in the extremities. 

Protective Mechanisms for the Oehtrai 
Nervous System 



The brain and the spinaifcdrd do ridt have the ability 
td regenerate if cells are permarieritly damaged. Al- 
though sdriie brairi cells cari take dver the furictidris df 
dther, dariiaged cells, the ariiourit of furictidri regairied 
canridt be predicted arid is usually liriiited. Td preverit 
additional dariiage, any patierit with possible rieurd-' 
Idgical irijufy riiust be handled very carefully in the 
emergericy treatmerit situation. 
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Figure 11. Protective Mechahiems for tlie CNS 
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Fortunately, there are ^verd protective mecfiahisnis 
for the structures of the CNS (see Fig; 7. 1 1). The 
skull provides a rigid container for the brainj^ahd the 
spine protects the spinal cord. Within these bony 
structures, three layers of tissue, called meninges, pro- 
vide additional protection. 

\- _ " 

' The first of these layers is the dura mater, the thick 
fibrous outer covering of the brain. It is attached to 
the skull except at the falx_ cerebri, which separates 
the two halves of the cerebrum, and the tentorium 
cerebelli, which separates the occipital lobe* of the 
cerebrum from the cerebellum. These dural infbldings 
provide a suspension system for the brain and help 
prevent excessive motion within the^ skoll. The duta 
mater also fdrms the outer covering of the spinal 
cdi-d. 

The second layer of tissue is called the arachnoid 
membrane: Between the arachnoid membrane and the 
dura mater is the subdural space in which blood ves- 
sels and nerves pass to and from the brain. 
The third layer is the pia ihater, which is closely 
attached to the surface' of the brain and spinal cord 
and dips into every fold of their surfaces. Between the 
arachnoid membrahe and the pia mater is the suba- 
rachnoid _space, which is filled with cerebrd^pinal 
nuid^CSFJ. 

The CSF protects the brain and spinal cord by pro-^ 
vidirig a cushion between them and their adjacent 
' bony structures. Clear and colorless, the CSF circU ' 
l^tes through iiid around the 'brain and spinsd cord 
before being f esof bed. When tears in the dura mater 
occur, usually after skull fractures, the GSF^ay leak 
but through the nose or the eare. LeAage of CSF 
indicates a critic^ situation, as it signals serious injury 
to the CNS and po^ible infection (menihgitisj. 

Unit 2. Patient Assessment 

It is often difficult to assess patients with GNS prbb- 
iems. Because their mental functioning is often im- 
paired, they may be unable^to give coherent histories 
or \o cooperate in physic^ examinatiohs. '_In such 
cases^ you must obtain information from careful obser- 
vation: All injuries and illnesses that interfere with 
brain and spinal cord functions are seridUs. Since im- 
proper management of thes^ conditidns can, in many 
cases, cause permanent disability or death, careftil as- 
sessment is particularly imjpfditarit. . ' 

History 

If you cannot obtain a history frbm the patient, ydU 
. can question bystanders or family, members and db- 
serVe the patient's environment. If the patient i.-. a 
trauma victim, answers to the following qUestidhs are 
particularly impcrtaht: 

• When did the accident occur? 

• How did it occur? What were the mechanisms of 
injury? Did the patient sustain a direct blow to a 



specific part of the head or spine? Was the/spine 
flex(wi, extended, or twisted? Was there a' rapid 
deceleratidn? •/ 

• Was the patient Unconscious at any time? For 
hdw Idpg? / 

• If the patient is able to communjcate,^ \^nat is the 
chief complaint? Does the patient experience any 
pdn^ numbne^, tingliKg, or paralysis7 Have the 
symptoms changed since the accident? 

• Are there poss^e complicating faetbrs such as 
significant underlying medical proWems or recent 
ingestion of drugs or alcohol? / 

• Has the patient moved or been /ndved since the 
accident? / 

The history of the patient with . iidritra|imatic CNS 
problems also is important. If ydu can obtain a sufH- 
cieht history, you should be able td identify the pa- 
tient's prol)rem itidre than 80 percent of the time. You 
shdUld try td determine: | 

The chief complaint and ,^e^ details of the present 
illness, if the patient can communicate. 

• Whether the pafient has any uSderlying medical 
problems 

— Does the patient have heart trouble fcardiac ar- 
rhythnSas), which may lead to fainting (syncopal) 
episodes? 

— Is the patient a chronic seizure jjatieht who has 

'not taken prescribed medications? 
— Is the patient a_ diabetic who took tod much dr 

tod little insulin? . / 

—Does the patient have hypertensidri? 
T^Has the patient ever had symptoms like these 

befdre? ^ 

• Whether there are any environmental clues that 
cduid provide important information if the pa- 
tient cannot conimunic^te 

— Are there any medicine bottles in the patient's 
pockets, in a purse, or around the home? 

— Does the patient wear a Medic Alert tag or carry' 
a card indicating epilepsy or diabetes? 

— Are there any alcohol bottles or drug parapher- 
nalia in the vicinity? 

Physieai Examinatrdn 

The physical examination begins with the primm^ 
survey. VdU shduld check ^he patient's pulse and 
screen him or her for any life-threatening problems^ 
Such problems should be identified and treated before 
the patient is given a detailed neurological examina- 
tion, if the patient is unconscious, pay special attend 
tion to maintaining an open airway. Because all 
trauma victims must be assumed td have cervical 
spine injuries until proven dtherwise, you should riot 
hyperextend the patiehrs neck td dperi the .airway. 
The ''chili lift'' dr the "modified jaw thrUst" ^ shown 
in Figure 7.12 usually allows placemerit oi an drd- 
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Figure 12. Chin tift Method of Opening an Almvay 

pharyngeal or nasopharyngeal airway in the uncon- 
scious patient. * 

Patients with major head trauma and serious neuro- 
logical injury frequently stop breathing/ Increased ih-^^ 
tracranial pressure, caused by bleeding within the 
skull, can exert pressure bh vital cbntrbl centers and 
can decrease the jpatierit's ability to breathe, as can 
direct injury tb the medullary breathing centers. If 
there are facial injuries, blood can flow into the 
airway arid be aspirated into the lungs. If an -uncon- 
scious patierit vomits, stomach contents, including 
swallowed blood, can also be aspirated. These patient^ 
lack the protection usually given by the gag reflex. In 
many patients, the tongue may flop back and obstruct 
the back of the throat. The chin lift or jaw thrust 
easily removes this type of obstruction. 

After an airway is assured, check the vital signs care- 
fully. Patients with neurological injury may have 
changii^g vital signs. The pattern of these changes can 
aid in making management decisions, so the vital signs 
should be rechecked and recbrded frequently. 

The pattern of respiration arid the respiratory fate 
may vary with the riattire arid exterit of the brain 
injury. The breathirij patterri niay- be normal, or the 
patierit fSpy exhibit Cheyrie-Stokes fespiration. In this 
situatibri, respiratibris increase in rate and depth until 
the patierit is hyperventilating and tl^fn decre^e until 
the patient appears to stop breatfiing (apnea), tfie: 
patierit may also exhibit central n^rogenic hyperven- 
tilation, which is a sustained pattern of deep and rapid 
breathing. Following central neurogenic hyperventila- 
tion, the patient may exfiibit ataxic respiration, in 
which breathing becojnes irregular and irieRective. 
Following a period of ataxic respiration, the patient 
may eventually stop breathing. Since riiaiiy patierits 
with serious neurological iiyury fbllbw this seqiierice 
of breathing patterns, serial bbsefvatibris are itnpbr- 
tant for good patierit riiariageriierit. 

Cervical spinal cbfd irijiiries alsp can impair respira- 
tibri. "High" cervical cord damage (at C3) canjjro- 
duce complete respiratory muscle paralysis. Damage 
at the C5-tb-C6 level will paralyze jhe diaphragm, 
but iritercostal muscles Ohpse^^^ween tjie ribs) will 
continue to fonctioji. Remember thaj neck, injuriesr>, 
must be treated very carefully to prevent further 
damage; 



efiaracteristic chsSges in blood pressure also occur as 
intracranarf pressure rises. During the early stages* of 
increasing intracranial pressure, , the pulse slows and 
the blood pressure and temperature rise. Later, as the 
pulse rate increases, the blood pressure^ falls to normal 
or below-normal (hypotensive) levels while the tem*. 
perature remains elevated. As these changes develop 
over time, it is especially important t6_ make serial 
observations of the patient's vital signs. If the patient 
has low blood pressure arid a rapid pulse initially,, he 
or she liay be sufTeririg frbm_ heiribrrhagic, cardio- 
genic, or rieurbgeriic shock. Ybu shbuld look for 
bther injuries^for ex^ple, a fractured feriiur br a 
nijptured abdbriiinal bfgari— befbre explairiirig changes 
iri vital signs bri the basis of rieiirblbgical irijiiry albrie. 

After checking arid recbrdirig the vital sigris, you 
shbuld cbriduct a head-to-toe survey, paying particu- 
lar atteritiori to skull injuries, which may be closed or 
open. A scalp laceration may bleed profusely^ On: the 
other hand, a patient with a skull fracture may not ^ 
have obvious signs of such an injury on initial inspec- 
tion, tlierefore, you should palpate the skull careful- 
ly, looking for asymmetry or depression of the skull 
bones. Blood coming from the ears may also indicate 
a skull fracture. Blddd coming from the nose most 
often flows from a riasaL injury, but it, too, can stem 
from a skull fracture. Oear fluid cbriiirig frbrii the 
ears or npse iriay be CSF, iridicatirig a iriajbr skull 
fracture. Purple discoloratibri (ecchyrribsis) arburid the 
eyes (raccbbri sigri) alsb suggests a basilar skiill frac- 
ture. 

Fbllbwirig the head-to-toe survey, you should assess 
the patient's higher neurological function by checking 
his or her state of consciousness. Descriptive words 
like **stupor*' or "semi-coma** should be avoided when 
assessing the patient's condition, because each para- * 
medic, nurse; or doctor will interpret these words 
differently. Behavibfal terms should be used instead; 
that is, you shbuld describe what the patient can and 
cannot do. To assess^ whether the patient is dlert and 
oriented to person; place, time, and situatibrij ask the 
patient for his br fier name; the day bf the week, date, 
and year; where he or she is; arid where he br she 
lives. Ybu cari also ask the patierit what is happeriirig 
and why the arilbiilarice was called. Iri additibri tb 
assessirig the level bf corisciousriess, this questioning 
aids iri gathefirig irifonnatiori about the patient. Also 
note the patierit's rate of speech. Is the patient^s 
speech rambling, garbled, or absent? Does the patient 
respond appropriately to questions? Does the patient 
respond rapidly or sluggishly to commands? Does the 
patient make purposeful or uncoordinated move- 
ments? 0 

If the patient is riot alert, does he br she awakeri 
when his or her riariie is called, wheri shakeri, br 
when pairiful stiriiuli are applied tb varying degrees? 

The staridard pairiful stimulus is _a knuckle pressMcd 
fbrcefuUy iritb the patient's sternum with varying de- 
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Figure 13. Decerebrate vs. Decorative Postaring 

grees of pressure or ?_pin_stock into the skin of the 
arm or leg. The patient's reaction to painful stimuli is 
ah important indicator of mental functioning. If the 
patient attempts to push your arm away, mdvemehts 
are purposeful. If there is major neurological iryury, 
the patient may respond to painful stimuli with stereo- 
typed postures. In decerebrate pdsturirig, both arms 
and legs are extended; in decorticate pbsturing, the 
arms are flexed but the legs remain extended (see Fig. 
7.14). ^ 
Next; check the patient's pupils. Are the pupils the 
same size? (Some people ridrmally have slightly un- 
equal pupils, so this sign is less significant if the pa- 
tient is cpnsciipus.) Ate the pupils abnormaljy dilated 
or cdhstricted? Heroin causes very small pjapils; many 
other drugs cause large pupils. Do the pupils react 
quickly to light directly (when the light is shined into 
the eye being tested) and consensually (when the light 
is shined into the othe^eye)? In cases of increased 
intracranial pressure, compression of the nerve which 
controls pupil constriction leads to dilation of . the 
pupil— a "blown pupil*' (see Fig. 7.15). If the patient 
is, wearing contact lenses, you should remove them 
when you check the pupils. 

The extraocular movements are also important. Inabil- 
ity to move the eyes appropriately indicates dan*ge 
to the nerves leading to the eyes or to the brain stem 
nuclei cdritrdlling these nerves. If the patient is cdn- 
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Figure 15. T^hnlcjUjUpr Bcamlnlng a Patient's 
Eye Movement 

scidus, ask him or her to fdlldw your Angers or a 
light td the extreme left, then up and down^ then to 
the extreme right, and up and down. The eyes should 
mdve fully, in a coordinated fashion. Minor abnor- 
malities of eye motion may be missed unless the pa- 
tient is asked to look all the way to the left, to the 
right, and up and down (see Fig. 7.16). 
If the patient is unconscious, you can check the integ- 
rity of these neurological pathways by performing the 
"doll's eye" maneuver. If the possibility df cervical 
spine^injury has been ruled dut^ rdtat^ the patient's 
head quickly from side^to side while the eyes are held 
open (see Fig. 7.17). The eyes should lag behind the 
motion of the h^ad,^ as in sdme toy dolls; if the eyes 
move with the head, serious brain damage is present. 
A checklist has been develdped by the American Col- 
lege of Surgeons* td help paramedics and physicians 
recdrd this irifdniiatidn accurately. The rescue vehicle 
shduld be equipt>ed with a supply of thes6 fonns, to 
be used in the assessment of patients with nearological 
damage. 

•For a cop>, write to the attention of the^ Trauma Depcrt- 
ment, American College df Surgeons, 55 East Erie Ave., 
Chicago, IL 60611. 
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Figure 16. Procedure for Checking for "C^l's 
Eyes" 



EKLC 



After examining the head and assessing the higher 
menlai functions, check the patient for spinal injury, 
if there is any question of serious spinal damage, 
immobilize the patient first and do the assessment 
later. !f the patient's back can be seen, you should 
look for cuts and bruises near or over the spine arid 
note any obvious deformity of the spine. Ruri your 
fingers down the spine, feeling for ^ny boriy prbtru- 
sions arid nbtirig ariy pairiful areas. Finally, check the 
patient for any visible paralysis of the extremities. If 
bdriy deformity or obvious paralysis is present, the 
patient should be immobilized before the assessment is 
cbritmued as apprbpfiate. 

Because loss of function occurs below the injured 
segment of the spinal cord, the survey should be 
started at the lowest point of the lower extreriiities, 
the feet. Motion, sensation, and position sense (prb- 
- prtoception) should be checked. If the patierit can 
comriiunicate, ask if he or she can feel the feet arid 
legs being louched. Also ask if he br she cari wiggle 
the toes or raise the je^s. You cari mbve the patient's 
toes up and down withbut the patierit seeing and ask 
the patient to tell in which directibri the tbes are 
being:jnoyed. To avbid giyirig the patierit misleading 
clues, hold the tbes bri_eithej- side rather than dri the 
top and bbttbm (see Fig. 7.18). If the patient can 
perform these simp)'? tests withbut difficulty, the in- 
tegrity bf the posterior column, lateral spinal thalmic 
tract, arid cortical spinal tract has been demonstrated, 
arid there is no indication of damage to the spinal 
cord. If the patient.can perform these^ tests only to a 
liriiited degree and 'with pain, there may be pressure 
Oil, or damage to. the cord. The patient should be 
immobilized in this case. Inability to perform any bf 
these tests is a strong indication of severe damage to 
the spinal cord: immt^bilize; the patient to prevent ariy 
farther damage to the cord, 

Check the furictibri bf the upper extremities (arms) to 
see whether there is damage to the spinal cord in the 
neck (cervical spine). Follow the same basic proce- 
dures used to assess the function of the lower extrem- 




Figure 17. Procedare fbrJ^^erfonmlhg a 
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ities. Touch the patierit's hari.ds and arms arid ask 
whether tile touch cari be felt. Move the patierit's 
finger up arid down to deterriiirie if. he br she knows 
in Which directibri_it is being nibved. Ask the patierit 
to squeeze ypiir firigers tightly. The average adult 
should be__able to squeeze tightly enough so that it 
will be difficult for ybu to remdve yduf fingers. If the 
patierit cari perfbrril all of these tests, there is no 
iridicatibri bf cervicai cord damage; If a coojDerative 
patierit is Unable to perform any of these tests, the 
rieck is damaged and should be immobilized. You 
should attempt to confirm th^ i^^^l ^^ ^^?_L"j°^y 
performing a dermatome surveyj^thaUs, checl^ where 
the patient loses sensation. Remember that patients 
who cannot talk may be able to resplond to com- 
mands. 

If the patient is unable to respond to commarids— as a 
result of loss of conscibusriess* for exariiple— ybu cari 
assess neurqlbgical damage by jabbing hirii br her 
lightly on the:sble bf the fobt br bri the arikle with a 
sharp object. If the spirial cbrd is iritact, reflexes will 
cause the fobt tb pull back iri response. If there is no 
respbrise, there riiay be paralysis or the patient may be 
deeply cbrriatbse. Repeat this test on both fe^t and 
both harids. 

When checking for paralysis, you should test all ex- 
tremities, both right and left. Paralysis in both legs 
(paraplegia) or in both arms and both legs (quadriple- 
gia) indicates spinal cord damage. Paralysis of the arrri 
and leg on one side of the body (heriiiplegiai riiay 
indicate a stroke or cerebrbvascular acciderit (CVA). 
The most reliable sigri bf spirial cbrd damage is pa- 
ralysis, but this sigri riiay ribt be preserit despite cord 
damage. Spinal cord dariiage cari coexist with spirial 
deforriiities arid pairi, teridcrriess, cuts, br bruises in, 
the spinal area, If there is any qUestibri of spinal cord 
darriage, iriiriibbilize the patierit. While performing the 
corriplete rieurblbgical assessment, continue to monz- 
tbr vital signs, level of consciousness, and pui^^il^y^ 
reflexes. Watch patients carefully for the development 

bf shock. \ 

V 

In summary, assessment of the patje^t^ with possible \ 
rieurdldgical injury involves appropriate history and 
physical examination. You must deterinine whether 
there is trauma. You should find answers tb the fol- 
lowing questions: What happened? How long ago? 
Are there any complicating factors? Is there any pain, ; 
numbness, or loss of motion or serisatibn? Check the y 
patient's head to determine if there are skull injuries 
and to assess the level of cbnscibusriess arid the pres- 
ence or absence bf pupillary sigri s. Next, check the 
spine for deformity, pain^ br teriderriess. Then ybu 
should test the p\t',rit for sigris of paralysis, first 
checking the legs arid the arms. Frequently assess 
vital sigris, the state bf cdriscidUsriess, and the state of / 
the pupils; ybu shbuld be alert to changes that indi- / 
cate a deterigwjiag^ bf the patient's condition. ./ 
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Unit 3. Pathophysiology and 
Management 

Pathophysiology of Head trauma 

Head trauma can injure the scalp, the skull, or the 
brain: Jhc scalp bleeds easily when_injured, but the 
brain usually is not injured in superficial scalp lacer- 
ations. |lf the skull is fractured, however, at least mini- 
mal brain injury must be suspected. The brain can be 
injured either directly or indirectly, arid it may be 
injured without apparent scalp or skull damage. 
The protective mechariisriis of the brain have already 
been discussed. When the brain is forced to move 
rapidly within the skull (e.g., when a victim is hit on 
the head), the areas iri the brain stem that control 
consciousness, riiay be damaged, causing the victim to 
lose cbriscidusries's. This syndrome is called concus- 
sion.* If the injury is minor, the patient will regain 
coriscibusriess rapidly. The longer the period bf .uh- 
cbriscibusness, the more severe the damage tb the 
brain. A more severe injury produces tissue dariiage 
iri the brain stem and is called brain stem cbritusibri. 
The surface of the cerebral hemispheres (cerebral 
cortex) may be damaged directly if it strikes the iririer 
surface of the skull, producing cerebral cbritusidn. 
Such an injury may produce riieriibry loss, cdrifusion, 
or other signs, but_ it_ usually dbes riot produce uncon- 
sciousness by itself. Patients with direct brain injury- 
brain stem cbncussibn, brairi sterii contusion^ and ^^^^1 
bral contusibri^usually remain stable or improve over 
time. 

In cbntrast, patierits with indirect brain injury caused 
by blbbd accurilulating within the skull usually^ dete- 
ribrate bver time. Accumulation of blood within the 
skull results in increased intracranial pressure and 
cbriipresses vital structures of the brain and braih 
stem. An epidural hematoma (see Fig. 71?) bccurs 
when blood vessels located between the skull arid the 
dura mater are torn by a skull fracture. Blood cari 
collect rapidly. With such ah injury, the patient often 
loses consciousness from a brairi stem concussion, 
then regains consciousness, but begins to deteriorate 
as blood collects in the skull, resulting in increased 
intracranial pressiire. Iri a subdural hematoma, bleed- 
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ing is from tbrh vessels betweeri the dura matSMnd 
the arachnoid riiater. The subdural hematoma usually 
develops more slbwly than the epidural hematoma, 
and deteribratibri is more gradual; When the blood 
clot is large eribugh, intracranial pressure jncrea^^^ 
and respiratbry arid other centers are compressed.' 

Often the^erve controlling the pupillary coristrictdr 
muscle is compressed causing the pupil td dilate 
widely; this indicates severe brairi damage. Eventual- 
ly, the cardiorespiratory ceriters may stdp functioning, 
and the patient with iridirect brairi injury may stop 
breathing. Because such a patient deteriorates over 
time'^as the collectibri df blddd inside the skuH in- 
creases, serial bbservatidris must be made in assessing 
neurological injury. Neurosurgical^ intervention to 
drain the iritracrariial hematoma can be life-saving in 
such cases. 

In extremely severe head injuries, the skull may be 
fractured and pieces of bone driven iritb_ the brairi 
matter. Cortical cells are destrbyed. If the patient 

. survives, the degree of loss bf rieurblbgical functions 
will depend on the quantity arid locatiori bf the corti- 
cal cells lost or damaged. If the skull is ffactured in 
such a way that the brairi is exposed, significant 
damage tb brairi tissue usually will occur ve^ry quick- 
ly,. These patierits are susceptible to serious^ in^fecti^^^ 
of the brairi (cerebritis) and meninges (meningitis). 
Head trauma is commonly sustained as a result of 
autb accidents, fells, and direct blows to the head. 
The mdst important part of the assessment is deter- 
miriirig whether the patient's neurological furictibri is 
changing and, if so, how. Repeated neurojbgical ex- 
aminations must be performed, both in the field aridtiri 
transit, and an accurate record of these examiriatidris 
must be kept. Patients who shbw sigris bf imprdve- 
ment may simply need to be bbserved iri the hospital, 
but those patients who deteriorate rapidly may re- 
\ quire urgent neurosurgical iriterveritidn. 

^n accurate histbry cari be df great value in detennin- 
in^the pbteritial seribusriess of the injury. You should 
obtate the fbllbwirig information from the patient 
with h^^ traumai 

• What \vas the mechanism of injury? 

• bid the p^itient lose consciousness? When? How 
Idrig was tli^-xpatient unconscious? Did uricbri- 
sciousness occur^mediately after the acciderit, 
or later? 

• bid the pSi^nt vomit? Ghildreri frequeritly vdmit 
after d injury, but voriiitirig iri adults . may 
indicate serious iritracrariial prbblems. 

• What symplorris dbes the patient have now? 
Headache? Dizziriess? Dbuble or blurred vision? 
Nausea? Weakriess? Cari the patient move all ex- 
tremities? Dbes the patient have any pain in the 
head, neck, br spine? Does the patient have 
riuriibriess br a "pins-and-needles" sensation? 



EKLC 



vii-ii 



• Has the patient ingested any alcohol or drugs in 
the past few hours? 

The physical examihatipii miist pcrfdnned aft^^ the 
history is taken, aiid it should be repeated several 
times. The primary survey should be conducted first; 
A patient should not be moved until it has been deter- 
mined that there is no associated spinal injury. 
Always assume that a patient with significant head 
trauma has a cervical spine injury until it is proven 
otherwise, »id handle patients accordingly, Keep the 
airway clear, and be sure that the patient is breathing 
adequately. Check' the patient's pulse, and halt any 
active bleeding by direct pressure. Then observe 
other parts of the body for life-threatening injuries, 
such as sucking chest wounds or severe lacerations. 

Take the vital signs at S-mihute intervals. Note the 
rate and pattern of the respirations. You should deter- 
mirie_ whether ah abnortiial pattern is present or 
whether the j)atieht is breathing drily with his or her 
diaphragrii. Ydii should also ribte any changes in 
blood pressure o ver time. 

Blood pressure itiay rise as iritracranial pressure in- 
creases. Falling blood pressure is rarely caused by 
head injury; if it accompanies head injury, you mus^ 
look fbr a source of major Kemoirhage elsewhere in 
the body. For example, pelvic or femoral fractures, 
which are not uncommon in automobile accident vic- 
tims, are associated with significant hidden blood loss. 
You should determine whether the pulse increases or 
decreases. A slow pulse usually accompanies a rise in 
blood pressure in patiehte with increasing iritracranial 
pressure. However, a risirig pulse also riiay sigrial im- 
pending shock frorii bleedirig soriiewhere else iri the 



Examine the head carefully. Are there scal^ lacer- 
ations or depressions in the skull? Is there blpdd_ or 
clear fluid iri the ear cahaJs? Are there bhiiseS |(ecchy- 
mbses) behirid the eats (Battle's si^rij or arourid the 
eyes_(raccobri sign)? Is clear fluid leakirig from the 
nose? If clear fluid, which should be presumed to be 
CSF, is; leakirig ftom the ears of the nose, do riot 
atteriipt to block the flow; simply cover the ear or the 
ribse with sterile gauze. 

The patierit's neck should be assessed next: Manual 
traction should be n^_aL"^ned while j^ou psdpate tlie 
patient's neck for vertebral irregularities or tender- 
n«s. The conscious patient can tell you whether his 
or her neck hurts. The comatose or confused patient, 
on the other hand, will not be able to tell you what, 
hurts. When in* doubt, you should maintain traction 
and apply a cervical collar or immobilize the neck by 
other methods. 

The standard physical exarii should be completed iri 
the usual head-to-tqe order, arid you should look for 
fractures or lacerations. Never riipve the patierit tiritil 
the whole lerigth of the spirial cdliimri has beeri 
checked. v 
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Figure 19. "Battle's Sigh" 

A rieurdidgicai exam should then be conducted, and 
the firidirigs should be recorded carefully, is the pa- 
tient alert? Is the patient oriented? is the patient able 
to underetand questions and to obey simple com- 
mands? What type of stimuli are required to make the 
patient respond if he or she is not fully alert? Can he 
or she make purposeful movements? As Was rioted 
earlier, you. should describe what the patierit cari arid 
cMinot do in behavibriU rather thari descnjjtive terms, 
as these often have_ different riieariirigs for differerit 
riiedical persoririel. Check the eye riipvemerits, arid iri 
ari uricoriscibus patierit look for the "dbll's eyes" re- 
sponse. Also assess the pupils' reactibris to light. 

Iri the field, there is relatively little specific treatment 
for the patierit with head itijury: The cardinal princi- 
ples are tb maintain the patient's current status and^ to 
prevent further injury. You can accomplish these ends 
by taking the following steps: 

• Keep the patient in a supine position. 

• Establish an airway, being careful not tb aggra- 
vate possible cefvical spine injury, with slight 
reverse Trendelenburg. 

• Maintain axial tractibri bri the rieck, arid apply a 
• cervical collar wheriever associated cervical 

injury is a possibility. 

• Adriiiriisttfr bxygeri, arid assist veritilatibiis if riec- 
essary. 

• Start ari iritraveridus (I.V.) jirie with 5 percent 
dextrose iri water (D5 W) at a keep-qpen rate. Be 
careful riot to infuse too much ^ioid,_wiiich am 
increase the swelling of the brain (cerebral 
edema) that may occur in head injury. 

• Monitor cardiac rhythm, which may be altered if 
the brain stem is damaged. 
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• Alert the receiving facility of the patient's condi- 
tion and estimated time of arrival so that a neuro- 
surgical teaifi can be ribtified if necessary. 

• Transport the patient smoothly. Remember to 
cdhtinue taking vital signs and to check the neu- 
rblpgicai status en route, recording the results of 
each examination. 

Spinal injury ^ 

Like the braiiL^ the spinal cord can be ^ianiaged by 
direct iiyury^ The spine, however, has jess protection 
th§!rtlie'brSSn>ecM^ Ts Jflexible. 

The thoracic vertebrae are splinted by the ribs and 
associated muscles, so injury to the thoracic spine is 
relatively rare. The neck, however, Jacks this support 
arid is the most flexible part of the^pine, so injuries to 
the cervical cord are quite common. The size and 
muscular protection of the lumbar spine make it some- 
what more resistant to injury than the cervical spine, 
but it is still less resistant than the thoracic spine. 
The cord may be injured by cbmpressidh frdm flexion 
or twisting, laceration or cbmpressidh frdiri bony 
fragments of the spine in spinal fractures, pfdtnisidri 
of the cartilage disks between vertebrae into the 
spinal canal, dislocation of drie vertebra from the ver- 
tebra below it, or bleeding into the spin^ canal, 
which can result in a spinal epidural hematoma or 
cbmpressidh df the cdrd (see Fig. 7.20)^ To avoid 
further damage to the cord, all suspected injuries 
shdiild be treated as actual spinal cord injuries. 
When tlie spinal cord is lacerated or compressed, 
rierVe fibers that carry impulses to and from the brain 
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w*e disrupted. There is. a direct relatidriship between 
the location of a spihal cdrd iiytiry and any loss of. 
function, in the. extrejtiities^ TTiis relatidnship is 
on the distribiitidh df heryes that branch off the spinal 
cord at each segmented level. When a specific path- 
way is ihterrujpted, the function of ^xtremity 
served by that nerve is affected. In other wbrdsi 
when the pathway is broken, the message cannot be 
carried. 

The initial care of the pSient with spinal injury can 
determine whether he or she regains hbrmal function 
or is permanently- crippled.— In -few- othe^^^ 
emergency care will your care be so critical td the 
patient's long-term future. To avoid further injury to 
the patient, you must be khbwiedgeable and skilled in 
the management of spihal trauma. Agaiii, the history 
can provide important clues to the nature of the 
injury and to its subsequent mahagemeht. Spihal 
injury should be suspected in patients ^injured in auto- 
mobile, sledding, or diving accidents, and in falls. You 
should try to detenhirie the_precise circumstances of 
the accident. Was the heck flexed, extended, or twist- 
ed? When did the accident occur? (If mdfe than 6 
hours have elapsed since the accident,! the chance of 
restoring any Idst fuiictidri is greatly diminished.) 
Dbes the patient have localized pain^ in the^eck 
back? Is there numbness or tingling in an 
Are the extremities weak? If the patient is unable to 
mdve, ydu should find out if the^patient was able to 
mdve at any time after the accident. Because a patient 
who has any movement at all after spinal injury has a 
better chance of recovering nerve functibhi it is im- 
portant for the physician to know this. Has the patient 
been mc»ved since the accident? Have symptdms 
changed since the injury? 

The physical examihatibn of the patient with jx)^ible 
spinal injury is similar tb that for patients with head 
injury. During the primary survey, initial examination, 
and examihatibh for vital sijiis, the patient shoidd be 
moved as little as jJdssible. The patient should be log- 
rolled while ydu maihtaiii axiai traction on the head 
tb permit ihspectidii of the back for swelling or henoia- 
tbma df the spine. This symptom usudly indicates 
vertebral fracture. Any deformities or local tendem^s 
in this area should dso be palpated. Any paraverte- 
bral muscle spasm encountered dnring the examina- 
tion is a protective mechanism and can also indicate 
an injured area of the spine. Any open injuries bf the 
spinal column should be covered, immediately with 
sterile dressings. You should perform a dermatcine 
sui;vey with a pin or other sharp bbject to check for 
any loss of sensation or motion. Ydu shduld be famil- 
iar with the innervation points df various spinal 
nerves. Thus, if sehsatidh is present at the nipple (T4) 
but absent at the umbilicus (TIO), you luiqw die 
injury is prbbably betv/eeri the 5th and IGth dioracic 
vertebrae. You sliould check position srase,^ pmn sen- 
satidh, and movement in the extremities, determinihg 
the answers to the following questions: Can the pa- 
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exists, in treating spinal injury, never underestimate 
the possible damage or • ohsequericf^s. 

Coma 



Figure 21. 



How Axial traction is Maintained 
While Cervical Collar Is Applied 



tient move all extremities? Is strength equal bilateral- 
ly? Is the patient unable to perform any specific 
movements? Spinal iiyury can damage the sympathet- 
ic nervous system arid cause blood pressure to Tall 
precipitously. Since the patient may be unable to con- 
serve body heat, he or she should not be left uncov- 
ered for prolonged periods. 

As with head iryury, management is aimed at suppoft- 
ijig vital fiirictibris arid preventing further spinal cord 
dariiage. To manage spinal injuries, you should: 

• Establish and maintain an airway^ being careful 
riot to worsen possible cervical spine injury. 

• Administer oxygen and assist ventilation as 
needed. 

• Maintain axial traction and immobilize the neck 
with a cervical collar (see Fig. 7.21). Sandbags 
can help limit neck motion. 

• Immobilize the patient oh a long spirie board 
whenever a spinal injury riiay have occurred. 
When in doubt, iriiriioTjilize. Patierits will riot be 
hariried by unnecessary spirial immobilizatidri, but 
they can be seriously injured if they do have 
spirial iiyuries arid are riot iriiriidbilized. 

• Start an I.V. with DSW. Treat shock if it is 
pfeserit. 

. • keep the patient covered to avoid heat loss. 

• Notify the receiving facility of the_patient's con- 
dition and the estimated time of arrival. Patients 
with spinal injury should be transported to a fully 
staffed and equipped spinal cord trauma center if 
possibie. Be familiar with the facilities in the 
community. 

Remember that dariiag^ to the spine cfoes riot produce 
neurological defects ujiless darhage to the spirial cord: 
has also occurred. Every spirie irijury, especially 
above the clavicles, should be treated as if a fracture 



Coma may be defined as an abnormally deep state of 
unconsciousness from which the patient cannot be 
aroused by external stimuli. Goma can be caused by; 
illness or injury. A normal level of consciousness re^l 
quires continuous interaction between the cerebral • 
hemispheres and various structures in the brain sterii. 
Varying -degrees-jof-urieoriscibu 
cause of cdriipressipri or destructibri of either of these 
two cbriipbrierits. Factors causirig cdrila iriclude direct 
dariiage to the brain sterii, as iri a cdricussiori; ari / 
exparidirig lesidri withiri the skull, such as an iritra- 
crariial heriiatdriia, which causes pfessure on the brain 
sterii; or riletabdlic slates that depress neurologic func- 
tidri widely. Very often it will be difficult to deter- 
riiirie the cause of coma and tr treat jt in the field. 
Thus your role will to maintain the patient until he 
or she can be transferred to a medical care facility. 

Sirice the cdriiatdse patierit dbviduiily cannot giye a 
histdry, ydu rilust rely on bystanders, family members, 
arid dbservatidris of the environment. You should seek 
answers to the following questions: How long has the 
patient been comatose? Did this_state begin suddenly, 
or did the patient lapse into coma gradually? Did the 
patient suffer a blow to the head recently, qr in the 
last few weeks? Is the patient under a doctor's care 
for any conditions? Is the patient kribwn^ to abuse 
drugs or alcohol? Did the patierit cbriipla^ri of ariy 
symptoms before becoriiirig cbriiatbse? j 

Ybu shbuld check bureau tops, riiedicirie cabiriets, 
kitcheri cburiters, refrigerators, arid the patierit's pock- 
ets for riiedicatidris that might give a plue to any 
uriderlyirig illriess. Ydu also should Iddk for evidence 
that the patierit may be diabetic or epileptic by check- 
irig fdf a Medic Alert bi^v elet or necklace or a card 
iri the wallet or puree. Also check the area in which 
the patient is fbund for indications of alcohol or drug 
abuse, such as liquor bottles or drug paraphernalia. 
Remember the common causes of coma, which are 
described below, and try to obtain infonriation that 
will help narrow the |X)ssibilities. 

• Trauma may not be apparent from a cursory ex- 
amination of the patient. A complete neurblbgical 
examination should be perforihed bri the cbriia- 
tose patient. 

• The patierit riiay be iri a coma frdrii either hypd- 
glyceriiia (Ibw blood sugir) dr irisuliri reactidri 
(ketoacidosis). Td determirie whether the patient 
is diabetic, seek answers td the ^llowing ques- 
tidris: .1 

— Ddes the patient wear a Medic bracelet? 
— Is the patient carrying any jnedicjition? (Diabi- 

nese and Orin^ are two medicines frequently 

taken by adult diabetics.) 



EKLC 



VII- 14 



2S1 



—Are Sere msnlm syrtngw in the hdusCi or is 

Sere inaolm in the refngcra^^ _ 
—Docs the patient's breath have a fruity odor? 

• There are rarer caus^ of coma than diabetes, and 
it Is important fpr paramedics to kiidw them. 
Again; look for the Medic Alert tag, as it can 
indicate thyroid, adrenal, reniil, or other prqb- 
' lems. Check the surrbunditigs for any medica- 
tidhs that indicate other serious medical prob- 
lems. 



• Dnig dverddse is a coinmon cause c:' coma. At- 
tempt to find answers to tfie following quesiidiw: 

— Are there needle tracks on the arms? 

—Are the pupils pinpdiht iii size (suggesting heroin 
dverdos^ or widely dilated (suggesting barbitu- 
rate overdose)? ■_ 

—Is the patient carrying any swistive drugs? 

—Did the patient leave any notes nearby? 

—Are the respiratidns very slow and deep? 

• Paramedics should ask the fdlowhg qu^tidhs 
when stroke or other hypertensive emergencies 
are suspected: '__ / 

—What is the^ blood pressure? 
— Are the pupils equal and reactive? 
—Is one side of the body paralyzed? 
— is the patient cafiyihg any antihypertensive ihedi- 
cation? 

• To determine the i>bssi_bUity of iiieningitis, the ' 
folldwihg questiphs should be answered: 

—Did the patient have severe headaches Ijjefore the 
cdina began? 

— Did the patient have a fever or behave in a 

confused manner? 
—Does the patient have a rash? 
—Is the neck rigid? 

• In cais^ of seizures, you should seek answers to 
the following questions: 

— Does the patient have a history df seizures? _ 
—Were there witnesses to the patient's seizure? 
— Is the patient c£ufying m^icih^ for seizures? 

Three common medicatidhs are Dilahtih, pheiid- 

barbital, and Mysdlihe. 

• To determine the i>bssibility of alcoholic coma, 
the folldwihg qu^tiphs should be answer^: 

—Is there a smell of alcohol on the patient's breath? 

—•Are there alcohol ix>ntaihers lying around? 
A patient who has alcohol on the br^h, or who is a 
known alcoholic, may be comatose from other causes. 
Check the patient carefully; 

With the excejStidn df traum^fflid stroke, the commdh 
causes df cdma can be remembered by the mnemdhic 
AElbU: Acidosis— diabetes^and other types df aci- 
ddses; Epilepsy| infection— meningitis^ Cverddse— al- 
cohol and drugs; Premia — kidney failure and other 
metabolic disorders. 

Because the patient canhdi tell ydii what hurts and 
because little or no history may be obtainable, the 



physical examination mrat be €»p«:i^^^ thdrdugh. A 
cbmpietc neurologicd evaluation should be periTdrihed 
as dutiined in earlier psits of this chapter. 
The cardinal principle of the mahagemeht of coma- 
tose patients is to remember that they have lost the 
ability to protect themselves and are entirely depend- 
ent on their rescuers. Td manage the comatose patieiit 
effectively^ ydu should: 

• l^tablish ahd_ maintain an airway. The comatose 
I5atient:.hwj3fteaJ^ 

tidh. Insert an ordpharyng^ airway and see 
whether the patieiit gags. If this happeiM, ti^e 
patieiit has sufficient reflex activity left and intu- 
batidii is tidt n^jessary. if not, the patient is in 
daiigsf df aspirating and should be intubated if 
there is any question of the airway statiis. 

• Support ventilation as necessary. Administer Idw- 
fldw oxygen: 

• Start an i.V. with D5W to keep the vein open, 
simultaneously drawing blood for laboratory 
studies: 

*> Obtain drdew to administer 25 graiiis (g) df glu- 
cose I.V. 

• If tiie pupils are pinpoint, if . needle trades are 
present oh the patient's arms, dr if there are otiier 
suggestiphs df diiig abuse, consuU Ae physician 
about administering thv; nm-cotic antagonist nalox- 
pne (Narcan). Administ^er Nm-cm wi& a slow 
I.V. aiid dbserve the patient for an improvement 
iii respiratidn or level of consciousness. Narcan is 
short-acting and may have to be given reiK^itcd- 
ly. — 

• Monitor tiie patient by telemetry dr a portable 
unit. 

• Transport the patient td the hospital iii a supine 
position while watching respifatidii. 

Seizure 

Seizures result from the massive electrical discharge 
of one or mofte groups of heurdhs iii the brain. A 
variety of medical cdhditiohs increase the instability 
or irritability of the brain and can lead td seizures; 
these include strdkei head trauma (recent of pa^t), 
withdrawal from drugs dr acbhdl, inadequate dxygen 
(hypdxia)^ low blood sugar (hypoglycemia), tuid men- 
ingitis. Most patients with seizures have idiopathic, 
epilepsy; that is, the caiise df the seizures is not 
known. 

There are fduf main types of seizures: 1 1 

• Generalized motor ^izures (grand mal seizures), 
which are characterized by lo^ of cdhscioushess, 
tonic clonic movements (characterized by phases 
of continuous muscle cdhtractidh as well as' 
phases of alteriiatihg muscle cohtractidh aiid re- 
laxation), and sometimes tongue bitiiig; iiicdhti- 
nence, and mental confusion. The graiid^inal sei- 
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zurc: is often frightening to witness and is the 
type: of seizuie for which emergency assistance 
will most often be summoned. The seizure is usu- 
ally followed by a period of coma or drowsihessi 
the postictal state (from the Latin "ictus,'' mean- 
ing "seizure"). 

• Focal motor seizures, which usually cause bhe 
part of the body {e.g., one side of the face or an 
arm) to twitch. Focal seizures can progress to 

geheralized-seizuresr-If-the-seizurc-is-^^ 



note where the twitching started and in which 
direction the eyes deviated; this information may 
help the physician to localize the irritable focus 
in the brain. 

• Psybhofflotor seizures (temporal lobe seizures), 
which are characterized by^ an ritered personality 
state and are often preceded by dizziness or a 
peculiar metallic taste in the mouth. In some pa- 
tients, temporal lobe seizures may cause sudden, 
unexplained attacks of rage; in others, thtse sei- 
zures are manifested by automatic (involuntary) 
types of behavior. 

• Petit mal seizures, which usually occur in chil- 
dren and are rarely an emergency. They are 
characterized by a brief loss of cdnscidusiiess 
without loss of motor tone. The child suddenly 
stares off into space for a few seconds and then 
returns immediately to consciousness without 
showing any motor symptoms. 

These four types of seizures, which are caused by 
temporary cerebral dysfuhctidri, mtist be distinguished 
^fromThysterical-seiztir 
cal disorders. Hysterical seizures almost invariably 
occur in front of an audience. The movements are 
bizarre and often can be internipted_by a sharp com- 
mand; the patients rarely injure themselves, bite their 
tongues, or are incontinent. With experience, you will 
usually be able to distinguish the hysterical from the 
genuine seizure. . 

Because of the nature of the electrical discharge in 
the brain, seizures usually follow a typicel sequence. 
Many patients experience ah aura; a peculiar sensation 
lasting a few seconds, which precedes and warns of 
an impending epileptic attack. The aura may consist 
of auditory or visujil hallucihatidiis, a peculiar taste in 
the mouth, or a painful sensatidh in the abddmeh. The 
patient then Idses cohscidiishess arid enters the tdiiic 
phase df cdntiritidus mdtor terisidri, fdlldwed by a 
hyjpertohic phase with extreme muscular rigidity and 
hy^erextehsidh df the back. During the clonic phase, 
rigidity alternates with relaxation, and the patient may 
be incdntinent. Ther? is a mjss[ve autonomic dis- 
charge, accompanied by hyperventilation, salivation, 
and rapid heart beat (tachycardia). Finally, the patieht 
falls into a postictal stupor, from which he ' or she 
awakes confused and with a headache. Knowledge of 
this sequence can help you distinguish the grand mal 
from the hysterica! seizure. . 



The follbwiiig points are impdrtaht when dbtaiiiirig 
the history from the seizure patieht, the family, dr 
bystanders: 

• Ddes the patient have a history of seizures? How 
frequently do they usually occur? Does the pa- 
tient take medication for seizures? Has the patient 
been taking medicines according to the doctor's 
instiuctiohs? 

• What did the seizure look like? How lo ng Jidjthe- 
seizure last? it may be necessary to obtain this 
information from bystanders if you do not wit- 
ness the seizure. Was the seizure preceded by an 
aura? Did it begin in one area of the body and 
progress to others? Ih_which direction did the 
patient's eyes deviate? Did che patieht bite his or 
her tongue dr become ihcdhtiheht? 

• Does the patieht have a receht dr rerndte histdry 
of head trauma? Trauma can create irritable foci 
ih the brain that can cause seizures: 

• Does the patient abuse alcohol or drugs? if so, 
when was the last time alcohol or drugs were 
used? Seizures J^f^^JL ^^^^J". ^^ri"g witfidrawal 
from alcohol and barbiturates. 

• Has the patient recently had a fever, a headache, 
or a stiff neck? These signs could indicate menin- 
gitis. 

• Is there any histdry of diabetes (hypoglycemia 
can cause seizures), heart diseaie (arrhythmias 
can cause cerebral hypdxia, which cah lead td 
seizures), dr stroke (damage from did strdkes can 
cause irritable fdGi4h-ihe braih)? 



The physical examination as essentially the same as 
that outlined in effl"lier parts of^ this chapter. You 
should also conduct a thorough neurological evalua- 
tion as described above, paying particular attention to: 

• Signs of head trauma and injury to the tdhgue or 
to other parts of the body which- might have 
dccurred diirihg the seiztire. 



• ^ Evidence of alcohol or drug abuse such as alco- 

hol on the breath or needle tracks on the arms. 

• Irregularities in heart rhythm; Monitor the pa- 
tient if irregularities are found: 

Treaiimeht df an isolated seizure is mmed ^^J^^^J^^^^J^' 
ihg an airway and preventing injury to the patient. 
Use the following guidelines ii^ managing seizures: 

• Never restrain the patient du^ring the tonic-clonic 
phas^ of* the seizure. Protect the patient from 
failing or banging into surroiihding objects; clear 
furniture and other dbjects away from the pa- 
tient. If possible, keep the patient dh his dr her 
side td reduce the possibility df aspiratidh. 

• The use of a bite bldck or paddjed tdhgue blade is 
usually uhhecessafy. If the teeth are not already 
clehched, hdwfever, place a sof|t, gauze-wrapped 
tdhgue depressor between the molars to prevent 
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tongue biting. Never jam any object ihib the 
moutli if the teeth are already^ clenched,, as this 
can seriously injure the teeth and mouth. If possi- 
ble, remove dentures, but be careful to avoid 
getting bitten. 

• Maintain ah airway, and administer oxygen; 

• After the tdnic-clonic^ph^e is overj^ maJ^^^ 
-the-i5atrem-is-T5n~his"nc^r~her'sW 

administering oxygen; Suction the patient's 
ihduth if suction equipment is available. 

• keep the patient in a quiet, reassuring atmos- 
phere. 

• Place the patient in a lyihg-dbwh pbsitidri for 
transport. Administer oxygen eh route. 

Status epilepticus is defined as two of more seizures 
without ah ihtervehihg period of consciousness. 
Unlike ah isolated seizure, status epilepticus is^a major 
emergehcy. Repeated unconirolled seizures may lead 
to aspiratidh, brain damage, fracturejjfthe long bones 
ahd spine, death of part of the hemt muscle (cardiac 
muscle hecrdsis), and severe dehydration. In adults^ 
the most cdmmon cause of status epilepticus is failure 
td take prescribed medicines. Treatment is aimed at 
maintaining the airway, preventing injury, and stop- 
ping the seizures. To do this^ you should: 

• Place the patient oh the floor or a bed away from 
furniture. Never attempt 1 > lestrain the patient. 

eleai-ahd^airitaiii-the-airway^ 
airway may be helpftil. 

• Adiiiihistef oxygen and ^sist^ ventilatjbn if there 
are periods of hypoventilation or apnea. Hypoxia 
due td impaired respiration is a major complica- 
tion of status epilepticus. 

• Start an I.V. with D5W, simultaneously drawing 
blood, for labdratdry studies if possible. Secure 
the I.V. well. 

• Obtain ah order to administer 25 g of glucose 
I.V. 

• Qh physician's orders, admimster diazepam 
(Valium) I.V. to control the seizure. This drug 
must be administered cautiously because it can 
cause hypotension and apnea. Before adihihister- 
ing diazepam, check the blood pressure. Inject 
0.5 ml slowly and check the blood pressure. Con- 
tinue checking the blood pressure after each 0.5 
ml is administered. If the blo<5d pressure begins td 
fall, stop injecting the drug ahd hptify the physi- 
cian. If 10 milligrahis (rhg) (2 ml) df diazepam 
does not stop the seizures, transport the patient 
immediately to the hospital. Continue to mainmin 
the airway, admihister oxygen, and keep the pa^ 
tieht from hiirtihg himself dr herself while in 
trahsit. / 
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stroke 

Stroke, dso cflled cerebrovascular accideht (CVA), Ls 
the common term for a suddeh vascular catastrdphe 
caused by thrombdsis, embolus, or hemdrrhage iii the 
brain. (Thrombosis is the_ foriftatidh df a blood clot; 
An embolus is a mass of uhdissdlved matter which 
breaks off and travels through the blddd df lymphatic 
vesseiy Wheh a blCM^ the artery carTying 

blbbd to a sj^ific area df the brain, the functions 
governed by_ that area are darnaged or lost; Tlie exact 
symptoms of a stroke will depend on whicji ffl^ea is 
damaged; motor centers, speech centers, and sensory 
centers in the brain are commonly firffected. Thus^ 
symptdms df stroke often include wedcness, : paralysis^ 
speech disorders, confusion, and, in severe cases^ 
cdma. 

Predisposing factors for strokes include high blckxi 
pressure (hypertension), diabetes, and abhdrmal blood 
lipid levels; Most stroke victims are elderly, but 
yoixng women taking oral cdhtraceptiyes and yduhg 
blacks with sickle-cell disease sometimes have strokes 
because of their ihcreased susceptibility td cerebral 
emboiism. Certain cardiac arrhythmias dsd can lead 
to stroke, either by decreasing cerebral blood flow or 
by dislodging emboli that can end up in the cerebral 
circulation. . ; ' 

Some patients experience transient jschemic attacks 
(TIA's) trpm wliich they recover completely witlmi 
12 hours. The symptoms of TIA's— weakn^, paraly- 
sis, and speech disorders — are the same as those of 
"Mrdkesr-butr-tHeyTare^tfa^^ few 
seconds tip td 12 hours. Many patients who have 
TIA's eventually suffer a complete stroke. 
If a patient with suspecied stroke is able to give a 
histdfy, ask about any previous neurological symp- 
toms that might have been TIA's. You should deter- 
mine the answers to these questions: 

• Does the patient have a history of hy^rtensidn, 
cjidiac disease, diabetes, sickle-cell disease, dr 
previous 3troke? 

• If the patient, is a wdmah, is she taking dfal 
contraceptives? 

• What symptdms did the patient notice first? Have 
the symptoms progressed? 

• Did anything seem td precipitate the symptoms? 

• Did the patient experience dizziness or palpita- 
tidhs? These symptdms maj- point to underlying 
cardiac disease as a cause of the stroke. 

• Is the patient left- or right-handed? 

The signs of stroke found during the physical exami- 
nation may be obvious or subtle. They ihclude the 
following: 

• Hemiparesis (weakness oh one side of the body) 
or hemiplegia (paralysis dh one side df the body). 
Occasionally only ah arm or a leg may be affect-- 

ed. ' ■ // 
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• Speech disturbances that may vary from slurred 
speech (dysarthria), inability to speak at all 
(motor iiphasia), inability to understand speech 
(receptive aphasia), to difficulty in naming ob- 
jects. If the jjatieht is unable to speak^ it. is impor: 
tant to determine whether he or she can under- 
stand you. To test this, give the patient a simple 
cdmmahd, such as **Squeeze my hand." 

• Headache. 

• Confusion. 

• Staggering gait of iricddrdinatidn of fine motor 
movements. / 

• Visual disturbances. 

• Inappropriate affect, with excessive laughing or 
crying. 

• Coma, in massive stroke. 

You should suspect stroke in any older patient who 
presents sudden confusion. The classic signs of stroke 
may not be present in every patient 

The neurological examination descnbed es.x\ier should 
be performed on each patient with suspected .^troke. 
Pay particuiar attention to the patient's speech, ability 
to follow cornr^ands, and ability to move the limbs. 

Management of the patient with stroke is supportive 
and is aimed at trying toamprdye the blood flow and 
oxygenation to the brain. You should: 

• Keep the patient ilat. 

• Establish and maintain ah airway. 

• Admihistef Ibw-fldw dxygeh. 

• Mdriitdr dn telemetry or a portable unit, looking 
fdr cardiac arrhythmias. 

• If the patient is comatose or has significarn ar- 
rhythmias, start an I.V. with D5\V. 

A stroke can be frightening to an alert patient, espe- 
cVrAiy if the abUity to speak and communicate distress 
is lost. Indicate that you understand that the patient is 
going through a frightening experience. Explain each 
step of the evaluation and treatment and try to be as 
reassuring as possible. 

Unit 4. TecRhiques of 
Mahagemeht 

Spinal Immbbilizatioh 

The most cbmmdri cause df spinal injury is trauma 
suffered during ah autdmdbile accident. Jn such an 
accident, the gdal is td remove the P^tisnt Jroni tjie 
vehicle without further damaging jhe spinal cord. 
This is best accomplished by using both the short and 
the Idng spine boards according to the following pro- 
cedure: 

• The first r*escuer gets behind the patient, in the 
back seat if possible (assuming the patient isjri 
front), and maintains axial traction to support the 
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patient's heck in neutral position (see Fig. 7.22). 

The second rescuer can then apply a cervical 
collar to the patient's heck. 

• The secbhd rescuer hext prepares a shdrt spine 
board by placing the straps thrdugh the fdur side 
slots (riot shown iri figure). 

• Whiie the first rescuer maintains axial tractioji, 
the second rescuer slides the short spine board 
behind the patient so that the patient's head is 
lined up with the head extension on the board. If 

- :the seat is curved, you may need to move the 
patient slightly forward to get the board behind 
him or her. Rescuers should coordinate their 
movements to maintain axial traction. 

• When the short board is in pdsitioh, a folded 
towel or an airsplint can be used to fill ih the Jap 
between the patient's heck ahd the board. The 
airsplint has_ the advahtage that its size riiay be 
adjusted to fit each patieht individually. 

• Strap the patieht's torso to the spine board using 
straps with quick-release buckles first. Tape the 
straps to preverit iriadverterit release. The straps 
should be adjusted sd that the buckles are high . 
dh the chest riear the shdulders; buckles placed 
dver the riiidchest will get in the way if cardio- 
pulrildriary resuscitation becomes necessary. 

• The second rescuer then secures the patient's 
head td the board with a self-adhering (Kling) 
bandage. Be careful not to cover the patient's 
mouth or to fasten the straps so tightly that the 
patient cannot open his or her mouth to cough or 
vomit. 

• After the patient is securely strapped to the short 
spine board, you cah remdve the patieht from the 
vehicle. The safest way td dd this is td rdtate the 
.patient carefully and slide hirii dr her dritd a Idrig 
spine bdard. The Idng bdard should be pdsitidried 
sd that one ehd is restirig firmly dri the seat and 
the dther erid is held parallel td the ground: 
Lower the patient carefully into a supine pqsitioji 
arid slide liim dr her gently along the long board. 
Ydu will need to loosen the straps on the short 
bdard momentarily to lower the patient's legs. 

• Two rescuers should lift the patient out of the 
vehicle, one holding the patient's trunk and the 
other supporting the patient at the underarms. / 
Never lift a patient by pulling up oh the short 
spine board. 

Patients injured in different types df accidents require 
different measures for extricatidh and spihal iiririidbili- 
zation, but the basid principles are the same. The 
patient injured ih a diving accideht, for example, dfteri 
has_ a cervical spihe injury arid must be appfdached 
with that possibility iri riiirid. If the patient is still in 
theSvater, the.prdcedure is as fdlldws: 

• Approach the patient from the vertex. The first 
rescuer shdulU^lace one arm under the patient's 

8 25B 



body so that the patient's head is supported on 
the rescuer's hand. The rescuer should place the 
other arm across the patient's head arid back, 
thus spHnting the patient's head arid rieck fee- 
tween the rescuer^s arms. 

Turn the patient smoothly into the supine posi^ 
Hon while main tain irig sujjpdit on the head and 
neck. If the patient is riot breathing, begin mouth- 



to-fflooth resuscitatibh immediately, while the pa- 
tient is still in the water. 

Slide a rigid device— such as a wooden spinie 
board, surfboard, door, or wooden' plank— under 
the patient's head arid rieck- A cervical collar or 
other device can theri be applied to stabilize the 
neck further. 




FlaUte 22. Paramedic Malhtalrilnfl Axial Traction 
; of the Automobile Accident Victim 
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Float the board to the edge of the water and lift 
it out. One rescuer should stebilize the patient on 
the board to prevent undue motion: 

After the board is removed from the water, strap 
the patient to it. An inflatable splint can be 
passed gently behind the patient's neck and inflat- 
ed to serve as a neck roll. Then stabilize the 
patient with roller bandages or sandbags. 



Monitoring Patient Status 



As was noted earlier, the key to assessment of patients 
vwith CNS problems is repeated observation. Such ob- 
^servation is easier and more accurate: if you use a 
checklist that charts neurologic signs over time. 
Whether you use the checklist^ developed by the 
American College of Surgeons or another one, it is 
importahl to use some type of form to record repeat- 
ed observations of the patient's neurological function. 



aura: A premonitory sensation of impending illness; a 
word usually used in connection with an epileptid 
attack. 

Battle's sigii: Purplish discoloration (ecchymdsis) 
above the bone behind the ear (mastoid process) 
indicating ^basilar skull fracture. 

centr&l neurogenic hyperveiitilatidii: Ah abnormal pat- 
tern of ventilation seen in severe illness or injury 
involving the brain; characterized by marked exces- 
sively rapid breathing (tachypnea) and exceptional- 
ly deep breathing (hyperpnea). 

cerebelliiin: That portion of the brain behind and / 
below the cortex; its general function is the coordi- 
nation of movement. / 



cerebnim: The main portion of the braift, occupying 
the upjier and anterior part o f th e cranial cavity;: _ , 
site of voluntary motor control, the conscious will, ! 
and the emdtibhs. ; i 

Cbeyiie-Stdkes respiratidii: Ah abhormal breathing pat^ 
tern characterized by rhythmic waxing and waning i 
of the depth of respiration with regularly recurring ' 
periods of apnea; seen in association with central \ 
nervous system dysfunction. I , 

clonic: Pertaining to the rapid contraction and relax- 1 
ation of a muscle or §roup of muscles. 

cranium: The skull. 

dolPs eye: The phenomenon in which the eyes of an 
uncqnscidus persdn move in the direction opposite 
to that in which the h^ad is turned. 

dysarthria: A defective speech pattern due to impajr- 
^ rrieht of the tongue or other muscles needed for 



focal inptbr seizure: A seizure that is usually limited to 
brie side of the body dr one body part, such as ah 
arm; 

grand inal seiziire: A generalized mdtdr seizure char- 
acterized by loss of cdhscidiishess; toriic-cldhic 
movemehts; aiid, sometimes, tongue biting, ihcbiiti- 
nehde, aiid mental cdnfusidh. 

hensipar^is: A weakness oh one side of the 6bdy. 

hemiplegia: A paralysis of one side of the body: ' 

idiopathic: Of unknown cause. 

medulia oblongata: tlie portion of the br^n between 
the cerebellum and the spinal cord' that contains the 
centers for control of respiration and heart beat. 

. mojtbr aphasia: The inability to coordinate tfie muscles 
ihvdlved in speech; caused by damage td the brain 
center that cdntrols speech (Broca's area). 

paralysis: A loss df mdtdr function. 

paraplegia: ' The loss of both' mdtioh and sensation in 
; the lower part of the bddy, most cbmmdrily dtie td 
damage/to the spinal cord. 

lietit mal seizure: A type of epileptic attack; character- 
ized by a momentary loss df awareness that is hot 
' accompanied by a loss of motor tone. 

postictal: Referring to the period following the cdn- 
! vulsive stage of a seizure. 

.psychomotor seizure: A seizure clraracterized by an 
altered personality state; in some patients, psycho- 
mdtdr seizures result in unexplained attacks of rage 
or stereotyped behavior. 

! quadriplegla: A paralysis df both arms and legs. 

raccddh sigii: The bilateral, syniihetrica!, bruisinj; 
arbuhd the eyes (periprbital ecchymdsis) seen with / 
skull fracture; also called "coon's eyes." / 

sensory aphasia: The inability to understand spoken or 
written words, depending on which word center is 
" " dysfunctional. 

status epilepticus: Tlie occurrence of two or nidfe 
seizures without^ period of complete consciousness 
between them. 



sympathetic nervous system: A subdivision of the auto- 
ndmic nervous system that governs the body's 
"fight dr flight" reactions and simulates cardiac 
activity. t* 

tdnic: Pertaining to the period in a seizure in which 
the muscles contract and do hot relax. 

traifsietit ischemic attack (TIA): A temporary condi- 
tion in which the biddd supply td the brain is inter- 
fered with; usually an indication df an impending 
stroke. i i 
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Module VIII. 



Injuries 



Unit 1. Anatomy and Phyi^kilegy 
6T the Skin 

The skin and its derivatives (hair^ fingent^^^^^ and 
sweat glands) co nstitut e one of the most complex and_ 
Imporfant systems-0f-lhe body. It serves a variety of 
crucial function^: 

® The skin protects underlying tissue from Jiyury 
caused by temperature qx rertics, i.hysical impact, 
and chemical or b.-^-^t :riak sources: 
The skin aidi lemperature regulation. It pre- 
vents lieat Idbb when the core body tejfpperat^^^^^ 
Tails. andN^ aids hear, loss when the core body tem- 
perature rises. \ 

• TKt . in ^cts as a watertight seal. It prevents 
excess: vvatej^ loj;s and drying of the tissues and 

; thus helps to maintain the stabili ^ of the body's 
internal environment (hdmebstasis). 

• The skin serves as a sensory biga;-. Changes in 
temperature anr* body pbsiiibh f nd s«n? 

pain are picked up through 'he skir and sent 

through the ne* vcs tb tht: brain. 
Thus, significant damage to tijc skin leaves the body 
open to inyasibh by bacterial agents, to marked tem- 
perature chahises, arid to riiajor disturbances in nu^d 
balance. 

The skill is composed of Jwo principal layers, the 
cprJermis arid the di.rmis, as shown in i iguie 8.1. The 



epidermis, oibuteriribst layer, is .the body's first line 
of defense. The outer cells of the epidermis are non- 
living, harderied (cdrnified) cells that are constantly 
being shed through a process^ called desquamatipri. 
The deeper layere of ei^iMrmis include a varying 
-^uinber-of-cellsHConteinbg melanin granules; melanin 
is a pigment that^is r^ponsible for skin colbr. Under- 
lyirig the epidermis js'a tough, highly_elastic layer of 
connective tissue P^led the dermis. This layer con- 
tains many specialized skin structures (see Fig. 
8.1): A liS of these struptvies and a brief description of 
their functib.v^ foHciv?: 

o Nrrrte *5wiiiiga mr^Ufi.te tiiv* cerise of touch md the 
perception of r;;fj!:ip''. e, pressure, and pain. 



Cnpillary 



r4erve 
Huir l-blHcle 




—Epidermis 

n 

berfTiis 
Sweat Gland 

-i - " 
AdipKfie tissue , 



Figure 1* Skin in C/088-Section 
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• Biood vessels carry oxygen and nutrients to the 
skin and remove carbon dioxide and metabolic 
waste products. 

• Swezi glands produce sweat and discharge _ it 
' through ducts that extend to the surface of the 

skin. Action of the sweat glands is regulated 
through the sympathetic hervbus system. 

• Sebaceous glands secrete ah oily substance called 
sebum. Sebum is impbrtarit in maintaining the 
suppleness bf the skin aiid in keeping the skin 
waterprbof. Sebaceous glands usually op<en into a 
hair follicle and discharge their contents along 
the hair shafts. / 

• Hair fbliicles produce hair and enclose the hair 
•roots. Each follicle contains a single hair. At- 
tached to the hair follicle is a small inuscie that, 
on contraction, causes the follicle to assume a 
more vertical position. Sensations such as cold 
and fright produce impulses through^ the auto- 
nomic nervous system that bring about contrac- 
tion of these muscle-s. The result is the bumpy 
appearance 6f thel skin {chbwh as **gbbse flesh." 

Unit 2. Patient A&sj^ssmeht 

No matter what the underlying problem or complaint, 
the assessment of every patient includes examination 
of the skin. This evaluation provides important infor=- 
mation about the patient's state of peripherali perfu- 
sion, i ^ j 

The color of the skin, especially in lightly pighiehted 
patients, reflects the cpnditibri bf circulation immedi- 
ately underlying the skin (the cutahebus circulatibn), 
as well as the oxygen saturation bf the blb^d. In 
darkly pigmented individuals, such changes may hot 
be readily visible in the skin, but may be assessed by 
examining the mucous membranes of the -mout|i *or 
cdiijUhctiva. ^ v 

Table 8.1 \ 

/ - ■ ■ " ' \ 

Possible Causes of Variations in Skin Color V 



Skin €olor 



Red 



White (pallbr) 



Blue 



Mottled 



Possible Cause 



Vasbdilatibn, fever or allergic \ 

■_ _ " _ " ~ _ \ 

feacticris, abnormal state bf v 

itembglbbih due tb carbbii 

mbhbxide pbisbhihg. 

Vasbcdnstrictibri dUe to exces- 

sijve blood loss, fright, or 

artemia. 

Oxygen desaturation (hypoxia, 
vasoconstriction) due to cold 
orlshock. 

Cardiovascular embarrassment 
(asi in shock). 



if the cutaneous blood vessels constrict (vasbcbhstric- 
tlon) or blood How decreases, the skin becomes cool, 
moist, and, pale. It also may appear mottled (varied in 
color) of ^eventually become . bliiish or . grayish 
(cyanotic). If cutaneous vessels dilate (vasbdilatibn) br 
blood flow increases, the skint becbhies warm and 
pink. Pallor— a loss pT colbr— bccurs when arterial 
blbbd flbw ceases after extensive hembrrhage. The 
variatibhs in skiii cblbr and possible causes are sum- 
marized in Table 8.1. 

Skin temperature rises as peripheral blood vessels 
(those closest to the skin) dilate, and it falls as the 
blddd vessels constrict. Therefore, fever and high en- 
vironmentai temperatures tfiat lead . to vasodilation 

Tabli 8.2 

Possible Causes bf Variations in Skin Temperature 



Skin Temperature 


Possible Cause 


Hbt, dry 


Excessive bbdy heat (e.g., from 




heat stroke). 


Hot, wet 


Reaction to increased internal 




or external temperature. 


Cbdl, dry 


Exposure to cold. 


Cool, clammy 


Shock. 



will cause skiii temperature tb rise. Shock, which 
leads tb vasbcbnstfictibh, will cause skin temperature 
tb fall under most circumstances. Normal skin is fairly 
dry. Stimulation of the sympathetic nervous system, 
as in shock, causes sweating (diaphoreses) and troist 
skin. Depressibn of the sympathetic nervous system 
occurring in patients with injury to the thoracic or 
lumbar spine can cause the skin in affected areas to 
become abnormally dry and cool. Variations in skin 
temperature and possible causes are summarized in 
Table 8.2. 

In the injured patient, the skin can be the site bf 
damage as well as ah indicator bf peripheral perfu- 
sibh. Soft-tissue injuries include those that damage the 
skin itself, as well as the subcutaneous tissue and 
muscle. The skin canJie damaged by sharp or blunt 
objects as well as by falls or colhsiohs with stationary 
objects. Skin and subcutaneous tissue ajsq^an be in- 
jured by e:Ltremes of temperature, chemical sub- 
stances, radiation, and electricity, injuries tb the skin 
\ and sort tissues can be of particular concern in certain 
\ areas because of the underlying vital structures. For 
Wample, injuries to thcLabdominal wall can alsb injure 
the liver, spleen, or pancreas in the upp^r abdbmeh; 
back injuries can drtmage the kidneys; and Ibwer ab- 
dominal trauma can injure the bladder. It also is pbssi- 
ble to injure hollow organSj, such as the small intestih<^ 
and large intestine, by sudden injuries tb the abdbmi- 
nalVwall. Soft-tissue injuries near the eye, ear, and 
ribse. shbuld alert ybu, the Emergency Medical Tech- 
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riiciari-Pafamedic (EMT-P), to the pbssibility_df more 
serious injuries to the anderiying structures. This pos- 
sibility is also true of injuries to the throat arid neck 
vhefe serious injuries to the blood vessels arid the 
trachea can occur. 

It is"^ important to remember that, although the signs 
of soft-tissue injuries usually are very dbvidus and 
may distort the body dramatically, iitdst other injuries 
take priority over sort-tissue injuries. Soft-tissue inju- 
Fies are usually not the riibst serious injuries unless 
they compromise th^ airway or are asROciated with 
severe hemorrhage. Thus, you must search systemati- 
cally and thoroughly for other injuries or life-tht-^at- 
ening cdnduibris before tending to the external soft- 
tissue trauma, Conduct the primary survey first, treat- 
ing ariy life-threatening injury, and then^do a second- 
ary head-tb-tde survey. Trying to determine the cause 
of the injury will frequently provide clue.s to Tie 
severity arid the extent of the injury. This in^orn^a- * )n 
can be used to determine appropriate treatriiehl.. i_-.vr- 
dence of contact with extreme heat or cold, as wef ■ 
contact with eiectncity and chemical substances, 
should be noted. 

If external hemorrhage is present, ribte the riature arid 
color of the blood. Is it coriiirig iri a steady flow 
(venous blood) or spurts (arterial blddd)? Are signs of 
shock present? Look for the fdlldwirig signs of intejr- 
nal hemorrhage: restlessriess arid anxiety; weak, rapid 
pulse; cold, clariiriiy skiri; diaphoresis; and falling 
blood pressure. 

Also watch for discdldrations of the SKin that would 
indicate such acute conditions ^ ecchyaiosis (purplish 
riiark due td blddd escaping into the tissue) and hefria- 
tbriia. Areas of swelhng also should be noted as well 
as ariy breaks in the skin, no matter how sriiall. Sbft- 
tissue injuries; can range from breaks in the skin, such 
as abrasions or Jacerations, to major tissue darilage 
resulting from severe crushing iryuries arid ariiputa- 
tions. During th<^ secondary survey, Iddk fdr cerebro- 
spinal fluid draining from the ear dr riose; such a 
eondition may' indicate seridus injuries within the 
skull. And any associated irijury, Hke a fracture, 
should be noted arid treated. . 

Unit 3. Patfiophysioiogy and 
Management ©f Soft^Tissue 
injuries 

Sbfl-tissue injuries are categorized for the purpbse bf 
this uriit as mechanical injuries and burns. 

Mechanical Injuries 

Soft-tissue irijuries involve the skin and usually are 
classified as closed or open. In a closed injury, such 
as a bruise dr contusion, there is damage to^the soft 
tissue berieath the skin but no actual break iri the skiri. 
Gdritusions are marked by local pain and swellirig. If 
small blood vessels beneath the skin have beeri 




Figure Z Abrasion 

broken, there wt!l be ecchyiriosis as well. If large 
vessels have been torn beneaih the cbritused area, a 
hematcxma, or cbli^ctiori bf blbbd berieath the skin, 
will be evident as a lump with bluish discdldration. 
Closed WMunds should b'^ j*.reated with pressure and 
cold applicatibris to riiiriimize edema but otherwise 
require rib specific treatment. 

An open wburid is brie iri which there is disruption in 
the cbritiriuity df the skin and, therefor^, js susceptible 
tb exterrial hemmbrrhage and contamination. Open 
wdtirids rilay be of several types. 

Ari abrasidri, as shown in Figure 8.2, is a superficial 
wound caused by rubbing or scraping, resulting iri 
partial loss of the skin surface. 

A laceration, as illustrated in Figure 8.3, is a cut made 
by a sharp iristrurilent, such as a knife or razor blade, 




Figure 3* Laceration 
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Figure 4. Methcd for Managing a Puncture 
Wound 



that produces a clean or jagged incision through the 
skin surface and underlying structures. A laceration 
can be the source of significant bleeding if the sharp 
ihstruhient also has disrupted_the wall _df a biddd 
vessel, particularly ah artery. Thus, sighificaht bleed- 
ing can result frbiri laceratidhs in regions of the body 
where major arteries lie close to the surface, such as 
in the wrists. 

A puhctufe wound is a stab from a pointed object, 
such as a nail, ice pick, or knife. Special treatment of 
the puncture wound is required when the object caus- 
ing the injury remains impacted in the wound, as 
illustrated in Figure 8.4. A discussion of this type of 
wound is provided in the section concerning impaled 
foreign objects. 

An avulsion is the tearing of a patch of skin br other 
tissue that if not tdtally torn from the body creates a 




Figure 5. Avulsion 3f tli€ FoiBhead 



loose, hanging flap. An automobile accident in which 
the victim is thrown jiirough the windshie^^^ 
result in a commonly seen avulsion of the forehead, ^ 
shown in Figure 8.5. Avulsions also can involve such 
body parts as eyeballs, ears, fingers, or hands, in these 
situations, the paramedic should wrap the avulsed 
part in gauze soaked in a sterile saline solution, iced if 
possible;. 

Treatment of open wdunds should be directed toward 
cdntrolling hemorrhage and preventing contamination 
and further injury. 

Hemdrrhage can be cdhtrdlled by direct pressure 
dver the wound. If bleeding is severe, a sterile pres- 
sure dressing should be placed over the wound, and 
cbmpressidh shbuld be maintained either manually, 
with bandages, br with an airsplint inflated bver the 
dressing. Massive hembrfl e frbm the Ibwer extrem- 
ities can be cbiitfolled with the Military AiitlFhdck 
Trousers (NIAST). 

The wound should be kept as clean as possible. It 
may be necessary to cut away any clothing covering 
the wound, if the trip to the hospital is likely to take 
a long time, loose dirt and debris can be removed 
from the wound by irrigation — the pouring of sterile 
water over the area. Foreign matter embedded in the 
wound, however, should not pJcked out. Simply 
irrigate the wound with large amounts of sterile saline 
and cdver it with a dry sterile dressing. If a hdspital is 
within 5 td 10 minutes' traveling time, apply a sterile 
dressing and trahspbrt the patient to the hbspital. 

Stabilizing open wounds In which foreign objects are 
impaled requires additidnal tfeatmeht. Observe the 
following guidelines for treating these injuries:: 

• Dd hdt remdve ah impaled object. Efforts to db 
so can cause severe hembrrhage arid db further 
injury tb underlying structures. Th"* only excep- 
tibri tb this rule is when the inlpaled object inter- 
feres with airway management. 

• Cbritrdl hemorrhage by direct coiripression, tut 
do not apply pressure to the impaled object itself 
or to immediately adjacent tissues. 

• Do not -try to shorten an impaled object unless it 
is extremely un wieldly (e.g., a fencepost protrud- 
ing from the chest). Remember that mdving the 
object may cause further damage to nerves, 
blood vessels, and dther surrounding tissues. Sta- 
bilize the impaled dbject with a bulky dressing 
that is bandaged in place. 

Amputation bf a bbdy part is aribther type of open 
wbuhd that riiay be encountered. An ampulatidn is 
the severing of a body part such cs a finger, hand, or 
arm. In some cases, the severing may be incomplete, 
leaving a few strsnds of tissue connecting^ the body 
parts. Hemorrhage from complete or Incomplete; am- 
putation can be severe. When treating hemorrhage 
associated with amputation, follow the same course of 
action you would for other open wounds. A tdumi- 
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qiiet should be used to control the bleeding only as a 
last resort; it can jrreversibly dairiage other tissue. ,v 
the amputated segment shbiald be wrapped in gauze 
weil soaked with sterile "saHhe, placed in a sterile 
siaine solution (iced if possible), arid brought to the 
medicai facility. i 

Bums 

Burns can be caused by expbsiire to heat or ettrewe 
cold, exposure to caustic chemicals, contact wt^h 
sources of electrical current, or exposure to radioac- 
tive materials. 

THERMAL eJi?=^M i: 

In the exs^i.ln.Vt;c 1 of the burned patient, the para- 
medic ni< . s : j'.ermine the depth arid degree of 
dariiage to the skin and underlying tissues. This jnfor- 
niatidn is vital when treating patients requiring tnage. 
Classification of buriis— Therriial oufi s are classified 
as first degree, second degree, or chird degree accord- 
ing to the depth of tissue irijury they produce; 
First-degree burns dariiage only tl;C t,.'..t surerficial 
layers of the skin. 3uch bufris prod-ice redness and 
pain, as in a scald or moderate sUi. barn. They are 
painful initially, but usually heal in about a week, 
after the outer epidermal layers peel off; 
Second-degree burns perietrate deeper [nto the _ skin 
than first-degree burris arid produce pain and blister- 
ing as well as sdriie sUbcutaneous^ederarv Until blisters 
form several hours after the injury, the skin is red ano 
mottled. Such burns are characterized by severe pain 
because ner> e endings become irritated «nd hypersen- 
sitive to pressure or other stimu * -tion. Significant 
tissue nuid loss through damaged bkin can result from 
secdrid^degree bums, if vhe burn is kept clean and 
does not become infected, however, it will usually 
heal in 2 to 3 weeks. Second:degree burns are most 
often caused by contact with bbilirig liquids. 
Tidrd-degree burns involve damage or destruction of 
the full thickness of the skiri. Sufth burns car involve 
underlying muscle, bdrie, arid other structures as wcU. 
The skin is pale and dry and may appear charred and 
leathery. Pain is usUall^ absent due to destruction of 
nerve endings. As damaged skin cannot perform its 
usual protective function^ patients with third-degree 
burns^re likel. to undergo rapid and significant fluid 
loss. Therefore, shock is a niajo^ prdblerii in thse 
patierits. Treatment of third-degree bunis usually re- 
quires skin grafting. 

The "rule of nines" is used to estimate the percentage 
of the body surface burried. Tables are available to 
assess the; severity df the bum using this rule, as 
shown in Figure 8.6. The severity of burns rebates 
principally to the depth and amount of the skin affect- 
ed. 

Critical burns are those that involve ariy df th^ fdl- 
Ibwirig factors: 



i 




Figure 6. ''Fiaies bt Nines" 



Second-degree burns involving more than 30 per- 
cent of the body surface. 

Third-degree burns df n ore tharL iv^ percehc of 
the body surface. 
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• Biirhs complicated by respiratory injuries. 

• Almost all burns of the face, hands, or feet. 

• Burns : complicated by fracture or major sdft- 
tissiie iiijury.. 

• Electrical and deep acid bums. (See next section.) 

• Burns bccurririg in patients with serious underly- 
ing physical problems (e.g., a heart cdnditibh). 

Moderate burns include second-degree burns that in- 
volve 15 to 30 percent of the body surface and third- 
degree burns that involve 2 to 10 percent of the body 
surface, excluding burns of the^ hands, feet, and fkce. 

Minor burns include second-degree bums that affect 
less than 15 percent of the body surface; third-degree 
burns that affect less than 2 percent of the body 
surface; and first-degree burns that affect less than 20 
percent of the body surface, excluding hands, feet, 
and face. 

In additidh to the depth and extent of the burn, the 
age of the patient is a veiy important determihsiit of 
burn severity^ In children t uijder 2 years) arid in pa- 
tients over 60 years of age, the mortality associated 
With even small hurris rises sharpiy. 

Management of *hermal burns in the field — Fcf ef*" ac- 
tive manage'^nent of the burn patient, a good history 
should be taken, tivvays obtain the folldwing infor- 
mation: 

• How long ago did the burn occur? 

• Wha^, if anything, has been done by the patient 
or bystanders for the injury? 

• Was the patient confinea in a closed sps^ce with 
smoke, steam, or other products cdmbustibn? 
If so, for .how lorig? Did the jjatierit lose con- 
sridusness? 

• Wi'' vhat was the patient burned— dpeti flime, 
hot iiquids, or chemicals? 

^ Does the patient have any history of significant 
heart disease that might complicate fluid therapy? 
Is theie et history of pulmonary problems that 
might cause a m,ore severe reaction to smoke 
inhalation? Are there any other serious underly- 
ing illnesses, such as diabetes? 

• Docs the patient *have any allergies, iiicjuding 
allergies to any medications? 

First-degree burns can be painful, but are usu^^Vy not 
fatal, unless very lar^e ixreas of the body are iriv Ived. 
Wifhiri 15 to 30 riiiriutes of the iiyury, imirierse the 
buiried area in ic<^ water; if available. Ice compresses 
can also be used. Soak hurried harids arid feet directly 
in i.ce water. Apply cold, wet towels to burns of the 
face arid trunk. A dry, sterile dressing or sheet should 
then be placed over the burned area. Burns should 
never be treated with halves, ointments, butter, 
creams, sprays^ dr any coverings other than a dry, 
sterile dressing: These would only have to be 
scrubbed off in the emergency department. 
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Usually^ rib further in-the-field treatment is necessary 
for the liriiited first-degree burri. Transport the patient 
to the hospital iri a cbriifortable pbsitibri. 

Treatment of secbridrdegree burris is_ very similar tb 
that of first-degree burris. The hurried area shbuld be 
immersed in ice water or treated with cold compress- 
es. If perfdilned within the first 30 miritites fdllpwirig 
the bum, this pfocedtife can diminish edeiria and pro- 
vide significant pain relief Do not attempt to fuptUre 
blisters over the burn. Blisters make an excellent 
dressing. If second-degree bums cover jmore than 15 
percen; of the body or are accompanied by first- ^ 
degree burns covering more than 30 to 50 percent of 
the body, intravenous (i.V.) fluids should be started. 
Starting an I.V. on a burned patient may present a 
problem, since the usual sites for the I.V. may be 
involved in the bum. If both arms are completely 
burned, the I.V. can be started in a vein in the foot. If 
necessary, hbwever, the I.V. can be started in the 
buraed area. Iri gerieral,_ dextrbso iri ribrinal saline 
(D5NS) or dextrose iri Ringer's sbluli^ii shbuld be 
given to adults at a rate bf abbuv 250 milliliters X^^l) 
.per hour. EldeHy patients, infants, or patierits with a 
history bf heart problems will require appropriate ad- 
justinents in I.V. fate. 

Th<^ first act in treadng a burn victim is to extinguish 
any clothing on fire.. Stop a person whose clothes are 
on fire from running; running does not put out the 
lire, but serves to fan the flames. Nor should the 
person remaii? standing, because a standing victim is 
51 ore apt to inhale flames and to ignite the hair in this 
position. Place the patient on the floor or ground and 
smother the flairies by the fastest pbssible means. The 
patierit ca; be rblled jri a blariket br doused with large 
quaiitities bf water. Once the firr- is dead, remove all 
:^mb?dering clothing; the biirriirig may cdntiniie if the 
cldthiii^, is lef^ dri. Any dther articles that may retairi 
heat, such ris jewdry, alsd shduld be remdved. 

As in any critical injury, the airway is the most im- 
portant initial consideration in the severely burned 
patient. Respiratory problems can be anticipated it the 
victim has: 

• Burns around the face. 

• Been unconscious in v. burning area. 

• Been expbsed tb smoke or hbt gases, especially if 
the burn bccurred iri a clbsed space. 

• Siriged riasal hair. 

• Hdarseriess or cyaridsi^. 

Every patient whd has iriha'ed s,»ioke of whd is i 
shock shduld receive dxygeii. Laryngeal :^Uema iiiay 
develop with alarming rapidity, especially in the 
infant of child: Early intubation may br lifesaving i. 
such ©ases. Give the physician detailed information on 
the patient's current respiratory status, whether \hz 
patient was unccnscious, and whether there* are bums 
aboUk the face and neck so tha^the appropriate decir 
sibns about iritubatibn can be made. Bear in mind that 
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intubation of a conscious, anxious patient in the field 
can be very difficult. Damage can be jnflicted bii the 
airway if the patient is struggling. If intubation be- 
comes necessary under these circumstances, however, 
explain carefully to the patient what is proposed, why 
it is necessary, and how he or she can best cooperate: 
All the equipment should be set up at the patient's 
side so that intubation, once begun, proceeds rapidly 
and smoothly. 

A major prdblem iii the severely bunied patient is 
acute gastric dilation, which may itself cau^e respira- 
tory embarrassment. In the intubated padent, a naso- 
gastric tube may be necessary to decompress the 
stomach. A nasogastric tube should not be used in a 
siUporous or comatose patient who has not been intu- 
bated or ih a patient with severe thermal injury in- 
volving the nasopharynx^ Such patients may vomit 
arid aspirate gastric contents into their lungs. 
When treating severely burned patients, perfonri the 
following steps: 

• ' Be aware of the possibility of major fluid loss: 

• Record vital sighs and reassess them frequently, 
since an increasing pulse may be the first indica- 
tion of impehdihg shock. 

• Start an i.V., if available, iri patients with third- 
degree burns cbverihg more than 10 percent of 
the body or with exterisive bums of varying de- 
grees. Use normal sal^^^^ Ringer^s solution at 
the rate of 250 to 350 milliliters per hour. 

• Anticiijate shock, arid keep the patient flat. 

• Look carefully for associated injuries, which can 
be obscured in th2 burned patient; look especially 
for eye irijuries, and cover them with moist, ster- 
ile pads. 

• Check pulses in all extremities, since ederila of 
circumferential burns (burns that encircle an ex- 
tremity) can act as a tourniquet arid jvould thus 
decrease or stop circulatibh to the limb (th?s situ- 
ation ultimately will produce ischeraia); in the 
field, cool any liriib without a pulse with ice 
compresses or cold packs. 

• Never waste time trying to pick debris off the 
skin- simply cover the patient with a sterile sheet 
or clean dres^irig. 

• Reriidve rings, bracelets, and other potentially 
cdristrictmg items as soon as possible because 
swelling of the hands and fingers may occur rap- 
idly .tfter a burn. " _ 

• treat and immobilize associated fractures, lacer- 
ations and other injuries iri the usual fashion. 

Bums in infants and small childreri pose special prob- 
lems because a larger pprtidh of their surface area is 
involved compared with their total body muss, ^d 
thus potential fluid loss through extensive bums can 
be great. Iji the case of a seriously burned infant, taRe 
the fi')llbwihg steps: " ' 
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• : Stert an i;V., if at all possible, usiJg a 21 -gauge 

wingtipped infusion lieedle. 

• Hsisc the smallest bag of ridrriial saiirie with a 
rnicrodrip infusion apparatus. 

• Use an infusion rate of J 5 milliliters per hour for 
neonates and 30 milliliters per hdiir fdr the infant 
6 to 12 months bid. 

• Mdriitor the I:V^ carefully, making siire that it 
does not run wide open. 

• Increase the irifusion rate if the patieh^^^ 
^ pressure ii less thari 90 systolic. 

• If unable to start an I.V.: 

—Wrap the infant iri a moist sterile sheet; 
—Cover the sheet with blankets to keep the infant 
warm; 

—Transport the infant to the hdspital as rapidly as 
possible. , 

eiiemical burns. ^ 

efiemical bums occur wheri the skin comes in contact 
with strong acids, jUkalis, df other corrosive materials. 
The bum will progress as long as the corrosive sub- 
stance reriiairis iri contact with the skin. Thus, the 
^prrierstorie df therapy for these bums is removal of 
the chemical from contact with the patient's body. 
Cheriiical bums can be caused by contact with wet or 
dry chemicals. In genefd, all wet chemicals should be 
Pushed with water. Dry chemic^ils should be bnished 
away unless large qumitities of water are available. 
Speed is essential. When patients have beeri exposed 
to dangerous chemicais, take the folldwirig steps im- 
mediately: 

• Flush the area with large ari^durits of water for 5 
minutes. If the patient is iri or ardund the home, a 
shower or garden hdse is ideal for this pupK^se. 

• Qxiickly remove any df tlte patient's cl^ 

may be cdritamiriated with the chemical, especial- 
ly shdes arid socks: 

• Flush with water for 20 to 30 minutes. 

• Ririse the affectedjSea with a dilute vinegar 
tidri for alkali^ hums or a baking soda sdlutidri (1 
teaspoon of baking soda per pint of water) fdf 
mid bums. 

• Avoid wasting time looking fdr specific aritidotes. 
Flushing with water is usually more eff^rctive 
except in special cases iri which burns are caused 
by chem?cals that are insoluble in water. 

• Prevent personal irijury by avoiding skin or 
clothing cdritact with the Tiangerous chemical. 

Faice the folldwirig measures if chemicais have been 
spiiished iritd the eyes: 

• Have the patient remove contact lenses a v sopil 
as possible. Contact lenses can pre vent irrigarits 
from reaching the underlying cdrrieai 
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• If acid is the irritant, flush the eyes with large 
ambuhts of water for at least 5 mihutes; if alkalis, 
15 minutes. Irrigate thoroughly beneath the lids. 

• Do hot use any antidote, such as vinegar, baking 
soda, or alcohol, in the eyes. 

• Cover the burned area with a sterile dressing. 

• Transport the patient to the hospital. 

Chemical burns also are caused by substances that are 
not water soluble or can cause adverse reactions 
when mixed with water: 

• Dry lime will produce a highly corrosive sub- 
stance when combined with water. For this 
reaso^, remove the patiei>t's clothing and brush 
the lime from the skin, unless a large quantity of 
water^such as frdm a garden hose— is immedi- 
ately available for flushing. Just a small amount 
of water will do more harm than good. 

• Because phenol (carbolic acid) is not water sblu- 
ble, water irrigation alone is largely ineffective. 
Phenol is, however, alcohol soluble, and there- 
fore the affected area should be washed with any 
available alcohol (rubbing alcohol, gin, or whis- 
key) before proldnged flushing with water. If al- 
oohdl is unavaiiabie, prolonged flushing with 
large amounts of water is preferaljje to no treat- 
ment at all. 

• When mixed with water, sodium metals and sul- 
furic icid produce considerable heat and are po- 

, tentially explosive. Unless a hose or shower is 
available, when dealing with these agents, avoid 
flushing with watei. Coyer burns caused by 
sodium metals \v»tli oil; this will stop the reac- 
tion, Areas e.xp;"sed to sulfuric acid should be 
washed down >viih soap to neutralize the acid. 

Electrical bums. 

Electricaj injuries differ from thermal injuries in the 
following ways: 

• The resistance of tissue to the passage of a high- 
voltage current through it generates extreme heat 
caUFin^- both an entry and ?xit surface burn. 
Thermni barns dam?ige tissue only from the out- 
side at the iocanon of init::^l exposure. 

• Electric current takes an unpredictable course 
through the body. 

• Changes in the heart, central nervous system, and 
muscles. 

• Variation in response of the iridi /idual tissies. 

Serious electrical injuries accd;irit Tor 3 to 5 perceni 
of Triajbr burn admissions. Since more of these major 
injuries are being successfully ttianaged ai the scene of 
the accident, the number of these severely injured 
. patients reaching burn centers has increased^ Factors 
deterniining the severity of electricaj burns include 
the amount (intensity) and the duration of the current. 
Level- of 60 tci 65 volts can be fatal. 



The skin is ndnddnductive to low-voltage electricity. 
Resistance, however, becomes lower if the skin Js 
broken or if the skin is moist; Internal body resistance 
to electricity is low; therefore extensive internal 
damage usually occurs: Electricity is converted into 
heat as it travels from the poipt of contact. Inside the 
body, the current follows the natural anatomical flow 
of blood vessels, nerve branches, and so forth, result- 
ing in extensive internal damage to such structures as 
the heart and kidneys. Low voltage follows the path 
of least resistance, which is usually the blood vessels. 
High voltage follows the shortest _path. It must be 
remembered that initial clinical fihdirigl may hot 
reveal the extent of internal damage. (Fbr further 
discussion, see sectibh bri cbritact burns.) 

Electrical injuries can be caused by alternating cur- 
rent br direct current. Alternating current produces 
mbre dangerblis reactions because it causes tetamc 
spasms (severe con tract ions) that can immobilize the 
patient. Electncal flow causes the muscles to contract 
and can cause the patient to be immobilized to the 
source of the current. Thus, more serious injury is 
sustained by flexor surfaces. An average let-go cur- 
rent is 8 to 22 milliamperes. 

CLASSIFICATION OF EtECTRICAL BURNS. 

The three major types of electri^ A barns are contact 
burns, flasU burns, and flame burns. 

Contact burns usually occur at two sites: v/here the 
electrical current enters and where it leaves the body. 
There may be serious skin damage at either of these 
points and variable degrees of superficial br deep 
tissue loss between the points of entrance and exit. 
The typical entrance wound is charred and depressed; 
and the blisters, which are produced by evapbratibn 
of tissue fluid, may end in total evapbratibn and char- 
ring of the blister walls. The entrance lesibn may 
resemble a bulEs-eye with a central charred zbrie of 
third-degree BMrhs; a middle zone of cold, gray tissue; 
and ah buter red zone of cdagulatidn necrdsis. The 
exit wdunt s are usually dry and circumscribed. Deep 
tissue damage between the entrance and exit wounds 
ttiay be extensive and is evidenced by swelling in 
these areas. 

The body serves as a conduit for passage of the elec- 
trical current from the point of contact to the ground. 
The passage of current and the. resistance of tissue to 
tiie passage cause the electrical energy to be convert- 
ed into heat energy. In general, the fibw of current 
from the pojnt of entrance tb the pbiht bf exit is ulohg 
the lines bf least resistance, and, thus, vaicuL^r and 
neural damage are much more cbmmbh than muscle 
or boWe damage. If the current passes thrdugh the 
skin dr tfta sUrfsce tissue, arcing (the mdvefflent of 
current ffdm dne bddy part to another without pass- 
ing thrd''gh it) of the current is recn at flexor sur- 
faces, where the current does not ^apage the inter- 
vening I'ssne. Tiiff antecubital fossa and the axillae are 
examp- ^'S of where skipped areas may be evident. 
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Flash burns, ustialiy are due to an arc of ejectri 
and not to th^ passage of a current through the_body. 
Although t^e duration of the flash may bi brief; it 
. usually causes extensive superficial injuries. The 
neural and va^tilaf.* damage caused by the passage of 
curireht through the body is not found in flash burns. 
Fiame bums result when clothing or objects in direct 
contact with the^kin Se ignited by an electrical cur- 
rent/ These injuries are caused by the flames pro- 
duced by the electrical current and not by the passage 
of the electrical current or arc. 

It is important to recognize these three forms of 
injury fairly early, since treatment emphasis will vary 
depending on the type of burn. 

INltlAt. MANftSEMENT OF ELECTRICAL 
BURNS. 

At the scene of the accident, keep two factors in 
mind: 

• The patient may still be in contact with the 
source of the current. Do not endanger yourself , 
by touching the patient, metol objects^ water, or 
wet ground. Use special lineman's gloves, a hot y 
stick, or a pdlydacron rope to remove the patient / 
from the source of the current. / 

* Cerebral and cardiorespiratory arrest, resultiiig 
from the initial injury is reversible. Immediate 
cardiopulmonary resuscitiition can save patifents 
who appear dead from cardiac stahdstill. A^sddri 
as the patient removed from the source^ of the 
injury and cardiorespiratory status is smbiliiied, 
he or she should he trMspdrted to nearest 
medical facility. If a medical facility/cannot be 
reached within 5 minutes, I.V. fluicj^ should be 
started without delay. / 

The care of patients with electric^ injjmes^is ai 
the- recoghition of the types of cu^eou? and deep 
injuries arid by the e^rly diagnosis of vascular, neural, 
arid muscle damage. In most case^, cardiorespiratory 
arrest at the scene of the accident can be reversed by 
prompt treatment^ A very aggressive program of ^ 
rapid and adequate resuscitation, diagriosis of the type_ 
of injury, and treatment in a hospital^here^tdtel^care 
is available caa save a Itirge'rimnber df these patients 
and reduce the possibility ^of complications.. 

Unit 4. Techniques of 
^lanagemeht 

Dressing and Bandaging 

Dressl.iris ue used to cdntrol bleedirig and to prevent 
contarainatidri. Baridages are used to hold dressings in 
place. There are mariy different kinds of dressings. 
Sterile gauzes arid pressure dressings are the most 
coriiriibrily used. When these are unavailable, nonster- 
ile substitutes such as sanitary napkins, bed sheets^ 
towels, Of handkerchiefs are acceptable. There are 



also mMy diffeferit kinds df bandages^ Seltadhering 
and fomfittirig baflda^^ have considerable advan- 
tages over the did toiler gauze bandages. 
Bandages need ndt be pretty or be textbook perfect as 
Idrig as they hold the dr^sings ]n place. Care should 
be taken, however, so that bandages are not applied 
tdd tightly or too loosely^ Bandages that are top tight 
will restrict ithe flow of blood, and bandages .that are 
too loose will^ not hold the dressing in place. When 
extremities bandaged, the fingers arid toes should 
be left exposed so that any color chariges iri therii can 
be noted. / 

External Hemorrhage 

Bleeditig frdm a wound^in the skin is defined as exter- 
rial hemdrrhage. A hemorrhage can be characterized 
by the type of blood vessel that has been damaged. 
Arterial hemorrhage occurs in spurts, and the blood is 
often bright red in color.'Venous heriidrrhage is pore 
lilcejy to be slow and steady, arid the color of the 
^lood is dark'^1. In most wounds a cdrilbiriatidri df 
/arterial and venous bleedirig occurs. Besides respira- 
tdry and cardiac prdbleriis, heriidrrhage is the most 
important factor to look for wheri treating soft-tissue 
injuries. Average adults have 11 pints of blood in 
their_bodies. Distributidri df blood is shown in Figure 
8.7. The loss df 2 pints iri an average adult can lead to 
shock. 

The use df iristruments such as hemostats and elasti9 
baridages (Ace bandages) should be minimized. The 
aee of the carotid pressure point is of questionable 
value. If it is to be usod, caution must be exercised. 
Pressure sfioaid not be arplied to both carotids at the 
same time since such occlusiori riiay restrict blood 
flow to the Srain. External heriiorihage may be cdn- 
troiled in several ways: 

• Wheii external hc-nridrrhage occurs from an ex« 
tremity, elevate the extremity. 
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Steady, direct pressure against the bleeding site is 
the itiost effective method for cdiltrdlling hemor- 
rhage aiid should always be attempted flrst: 
Employ the following guidelines when perform- 
ing this technique: 

-if possible, use a sterile dressing; otherwise use a 
clean cloth or handkerchief. 

-if no dressings are available, use the bare hand, 
thumb, or finger to apply pressure^ over the 
bleeding site. 

-Maintain pressure until the bleeding stops or until 
the patient reaches the hospital and other medical 
persdi^hel t^e responsibility for the patient's 
care. , ^ 

-Resist the temptation to look at the wound • Re- 
moval of the dressing to see if the bleeding has 
stopped will usually start the blddd flow again. If 
the blood has stopped ruhhihg from under the 
dressing or the saturation has stopped, leave the 
wdUiid alone. 

Pressure point control may be effective, especial- 
ly when there are multiple bleeding sites supplied 
by the same artery or v^hen it is impossible to 
reach the bleeding area. When an artery supply- 
ing an area of hemorrhage is super fjci^l and over- 
lies a hard structure against ^hicli it can be com- 
pressed, firm pressure on the artery may tempo- 
rarily slow or halt distal bleeding. However, ef- 
fective use of a pressure point will deny oxygen- 
ated blood to the tissues disial to the pressure 
point. This possibility must be weighed against 
the severity of the hemorrhage. The 11 pressure 
points ideated thrdughdut the body are illustrated 
in Figure 8.8. The brachial, ferridfal, tempdral, 
and facial pressure pdints are the major ones. To 
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cdntfdl hemdrrhage, the brachiaJ and femoral and 
pdssibiy the carotid r^oints are the most effective: 

A tpumiquet shoald tr; used only as a j^t resort: 
The use of a toamiquei :s rarely warranted, for 
control of hemorrhage can almost always be 
achieved by the above methods. Furthermore, 
use of a tourniquet is associated with several po- 
tential hazards, including damage to nerves and 
blood vessels; anaerobic metabolism with lactic 
acid buildup; and, v/hm the tdurhiquet is in place 
for extended peridds, Idss of the distal extremity. 
, In addition, a tdurhiquet applied tdd Iddsely may 
actually increase bleeding if vehdus return has 
been dccluded withdut Iiamperihg arterial inflow. 
If it is detentiihed that the use df a tdUrniquet is 
warranted, the paramedic shduld empldy th^. fol- 
Idwing techniques: 

— Use wide flat materials only, such as a cravat_ or 
folded handkerchief, as shown in Figure 8.9. 
Never use rdpe, wire, dr dth^r narrdw materials 
that might cut into the skin and damage underly- 
ing tissues. ._ 

—Apply a pad dver the artery td be cdmprcssed. 

—Wrap the tdUrniqUet twice ardUnd the extremity 
(abdUt 4 inches beldw the axilla ot grOin), and tie 
half a kndt. 

~i lace a stick, pencil, dr similar dbject dri tdp df 

the half khdt. l ie the ends df the tdurhiquet iii a 

square khdt abdve the stick. 
— Twist the stick dr tighten the tdurhiquet until the 

bleeding stops, and ho mdre. Secure the stick in 

that pdsitidh. 

— Never cover a tdurniqiict, sinoe^it^rria^-^escap'e' 
notice! When ^he ^patient -hsT a tdurhiquet , oh, 

^^yjcite^-^K** 'qh the forehead. Alsd, recdrd the 

tirhe the tdurniquet was applied. 

— Do not use a rubber tdurniquet. It is seldom 
effective. 

— inject 56-100 mi^liequivalents (mEq) of sodium 
bicarbonate I.V. just prior to removal of the tour- , 
niquet. 
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—Remove the tdufrliquet if it has been put in place 
less than 15 minutes prior to the drrival of the 
Emergency Medical Services crew. _ 
When significant external hemorrhage^ J^ccurs from 
the lower extremities, the MAST "provides, ah excel- 
lent means of achieving heinbstasis throuf^h circiim- 
ferentiai counter pressure. 
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Internal Hemoffhage 

Bleeding within the body often escapes attention be- 
cause it is riot imn^ediately vjsible. However,^^s^^^ 
factors can signal significant internal hen^or-hage: 

• The mechanisms of injury— Patien^^ \ ith blunt 
abdominal trauipa arc likely to have considerable 
bleeding from injured abdominal organs arid the 
blood vessels that supply them. Siriiilarly, a pa^ 
tient with a femoral fracture may lose several 
units of blood into the thigh before the diameter 
of the thigh is increased ridticeably of the hema- 
toma is visible. 

• The patient's medical history— The patient with a 
history of gastrdiritestirial ulcer or one who re- 
ports having ydriiited blood or passed blood by 
rectum may have lost a significant amount of 
blddd iriterrially. 

• Physical sigris suggestive of blood loss— These 
sigris cari include restlessness and anxiety; weak,^ 
rapid pulse; cold, clammy skin; shortness df 
breath; arid, ultimately, a fall in blood pressure. 

Iriterrial hemorrhage involving the lower, extreriiities 
arid abdomen is best treated with the MAST. Iri ^ddi- 
tibri, every patient with a sign'icant iriterrial of exter- 
nal hemorrhage should be given oxygeri~arid LV. re- 
placement fluids, preferaWy cplioid. If colloid is un- 
available, normal saline /or Ringer's solution can be 
used. y 

Unit 5. Special Cohsiderations in 
Soft-Tissue [iljurles to Specific 
Areas 7 

Soft-tissue irijUfies Warrant special treaime^^^^ depend- 
irig dri the specific Areas in which they occur. 

Emergencies Involving the Eye 

There are feyv irue dcular emergencies, but whe^i ' 
they dcGui", theS' trrid to be very_ urgent, and it is 
importarit td amicipate their presence in certain set- 
tings. 

ANATOMY A^D PHYSIOLOGY OF THE EYE; 

The eyes are globe shaped arid approximately 1 inch 
in diarrj^ter/The gldbe shape is mriintainsd by a jelly- 
like mr^s galled vitfedus fluid. This fluid cannot be 
replaced.ylf it is fdst, tho eye will be lost. 
The iriii^ftarit stritctures of the eye are presented in 
Figufev'a.io. The light enters the eye thrdagh the 
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cornea arid theri passes through the iris, whici: adjusts 
to the amdurit df light. Light then pSses through the. 
lens, arid the muscles in the eye change the shape pf 
the leris td focus the image on the retina. The light 
rays strike the retina, providing an - upside-ddwri - 
image, and the optic nerve then transriiits upright 
sensory imagrs to the brain. 

As with all other patients, those with trauriia df dthef 
medical problems involving the eye should be thor- 
oughly questioned. The folldwirig Ririds of infcrma- 
tion should be gathered: wheri the accident or pain 
occurred; what syriiptoriis the patient noticed first; 
and whether bdth eyes wefe affected. Physical exami- 
nation df the eyes shduld iriclude: 

• The drbits— for ecchymosis, swelling, laceration, 
arid teridefriess. , - 

• The lids— fdf ecchymosis, swelling, or laceration. 

• The cdrijunctivae— for redness, pus, or foreigri 
bodies. 

• The globe — for redness, abnormal pigriieritatidri, 
laceration, and degree of hardness. 

• Eye movements in all directidris— fof dyscdnju- 
gate gaze, paralysis df gaze, dr pairi dri move- 
ment. . ' 

• A rough assessriierit— for visual activity. The pa-, 
tient should be askeid td fead newsprint or td 

" -.-perform some dther sirilple test. This last measure 
is extreriiely iriipdftarit, as it can greatly aid the 
emergericy physiciari in a subsequent assessment 
df the patierit. 



TRAUMA to THE EYE. 

Trauriia td the eye can involve several types of inju- 
ries. 

INJURY TO THE ORBITS. 

Trauma td the face rilay result in fracture of one or 
several df the bdries Of the skull that form the orbits 
(see Fig. 8.11). A patient with an _orbital fracture 
riiay coriipliin of double visjon and may exhibit loss 
df sensatidi; above the^yebrow or oyer the cheek due 
td associated nerVe dMiiage In some; qascs,^ there may 
be a heavy nasaf discharge of mucf: •ti i ^hefs. riiafk- 
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Figure 11. Patient wSth Fractured OibUs 

edi_iy\ decreased vision may occur. Fractures of the 
ihreripr orbit are r.le most cdirimon type and can 
cause \paraiysis of uj ward gaa^e (i.e., the patient's eye^ 
will not be ati- to follow thfs paramedic's ^^8^1 
above vthe midHne). Therefore, Jn the patient with 
possible facial fractures, it is important to check eye 
mo /ernqnts in all planes. 

If there is no associated injury to th'; globe, ice packs 
may be used over the traumatized area: to diminish 



direct fluid from LV. bottles iritb the eye, while 
gently hbidirig the lid open. IHgatidn should be con- 
tinued thrbughdut transport. No Ifrigant dthef than 
water dr saline shduld be Uised. Never irrigme the eye 
with any chemicaj antiddte, including dilute vinegar* 
3ddium bicarbonate, or aicohol; 

A foreign object impaled in th»ii globe should not be 
removed, but stabilized. Stabilization is most easily 
accomplished through the U5e of several layers of 
isterile gauze (4 by 4 inches) and a paper cup. The 
paiamedic should: 

• Cut a hole in the center of the dressing large 
enough to pass over ihe impaled object. 

• Position the dressing over the injury site, taking 

care hot to move the object. 

^ _ _ . . 

• Pdsiiidh the inverted paper cup. over the dbject 
and th2 dressing (the cup should be large ehdugh 
to fit over the object withdut tdUchirig it), 

• Fasten the cUp in place with self-adherent roller 
bandages. 

• Patch the dthef eye to reduce eye movements^ 
(Remeinber that when one eye moves, the other 
eye also moves.) 

bTHL^^ INJURIES. 

Injury to the eyes can be a result df >verexposure td 
sunlight. This expdsure itiay cause the patient great 
pain. An appfdpriate treatment for this condition is to 



swelling. \ice should not be used if globe injury is patch bdth df the patient's eyes with a materiri that 
even suspected ^^^^ prevent fusther light from reaching them. 



\ 

LID INJUFtiES. 

Lie* injuries incluoe ecchymosis, burns, and lacer- 
ations. In general, httie can be done for these in the 
field beyond irrigation and gentie patching. 

IfySJURIES TO THE GLOBE. 

Irjufies . catisi^d by cdntusidns, laceratidns, foreign 
bddies, and abrasions usually are best treated in the 
emergency department, where specialized equipuient 
?s available. Patches, lightly apphed boS^yes are 
the only treatrrienf njcasures^ usually necessary in the 
fielu. Cold compresses also may give some pain relief. 

Chemical burns of the eye, especially alkaline bums, 
are treated differently, as such burns can lead to total 
blindness. When' treating a '^patient with chemical 
burns to the eye, determine what caused the burn and^ 
if possible, take the substance to the emergency de- 
partment. Begin immediate, cbhtihudus irrigatidn with 
large amounts of saline or laclated Ringer's sdlutiqnL 
It is hot necessary that the irrigant be sterile. The 
affected eye shoiild be cdntinudiisly irrigated fdr a 
peridd df 30 td 60 minutes, starting immediately upd|i 
ericdUntering the patient. Contact lenses must be; re- 
mdved dr flushed dut. It may- be simplest to place the' 
patient on his Of her side on the stretchgi^witfi^ 
basin or towels under the i:^dr-'aS3'^continuousiy 



prevent tunner light from reaching 

It is import^ni to take care of the eyes of an ancor- 
scious patient, ff the patient is^unconscious with the 
eyes open, the corneas may Sry out. Ulcers that can 
lead to blindness may fonn. To maintain the natural 
moisture of the eyes, close the eyelids, cover them 
with gauze, and i:^^^ them shut, maBng^ certain that 
the tape is ivbt touching the globe. If the patient is 
weari^ig contact lenses, remove them before proceed- 
in:^ with the treatrncrtt. ' 

OtHER^EDieAL EMERGENCIES INVOLVING 
THE EYE. / 

One of the rarest rtiedical emergencies involving tlfe 
eye, but also one of the most urgent, is ceritiai f etij^al 
artery occlusidn, a cdnditidri caused by a blddd qldt 
Iddging in the . main artery df the retina. If ndt treated 
immediately, central retinal artery occlusion will/le^d 
inevitably td blindness; and even with treatment, ^he 
prbgndsis is poor 

Th^ P^i*^"^ disdrder will compl^-^i_a 

sudden, painless loss of vision in one, ey^rlt^is impor- 
tant to determine when_^e-bliSHne5J first/occurred, 
for after more tfe^-abouTs hours it is unlikely that 
tne pat^jntVVisIon will ever be rjwtored. ]Uik>n exim 
nation, the patient will ^ found either td_ have light 
perception or to be completely blind in the affected 
eye. The pupil of that eye will be dilated and urireac- 
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tive to direct light. It will reapt only cbiisehsually; / 
that is, it wiir constrict when light is shone in the/ 
other, healthy pupil. Notify the hospital as sbdri as the/ 
diagriosiju-is^uspe^ Massaging the stricken eye 
rtay'prove effective. Apply, with the heel of th^ 
hahd^ as iiiuch pressure as would be necessary to dent / 
a tennis ball. You are trying to dislodge the clot froiirt' 
its cehtrai Idcaiibh to a more peripheral point. Since 
pressure dri the eyes causes markeq stimulation ^ the 
vagtis nerve, which decreases heart^^rate^^e heart 
fate and rhythm should be carefully monitoredt during 
the massage. The massage must be stopped immedi- 
ately if the pulse rate sinks to aBnormally low levels. 

Otherwise, the itiassage shpuld be continued for an 
hdur. Transport must he^^'?'.^^?^* and care must be 
taken to avoid sudden jars or bumps. 
In virtually all other medical emergencies involving 
the eye, the affected eye should patched and the 
patieni taiken to the hospital. While iriahy of these 
conditions represent critical emergencies, lit tie can be 
accomplished in the field beybhd safeguarding the eye 
from further irritation. Such emergencies include: 

• Eye infections— The_ patient may complain of 
pain or discomfort. The eye is red and may dis- 
charge pus. / 

• Acute glaiicdiria— The padent complains of eye 
ache, headache, nausea, and seeing haloes around 
lights. The eye is red. iTie pupif is in midpcsition 
ard is nonreactive; the cornea, Hazy. 

P.enr de«^. hment — The padent experiences 
ligh:. r>r dark spots in front of the eyes and 

comp'.v'ins ot something blocking the field of 
vision. In this situation, gentle transport is cru- 
cial. The patient should be i^lac jci supine dri the 
stretcher and every effort^jcoade tcTavdid bumps, 
bt.»nn^s, grjmddcirltcfi. 

Understandably, any patient with irijufy df medical 
problems involving the eye wiH be anxious and upset: 
It is important that a calm, reassuring attitude is main- 
tained in diealirig with such patients, wXo nacqrally 
fear the *dss df sight - ■ 

Emergendles^nvclvirig the Face, Ear, 
HosB, and Throat 

Emergencies concerning the/ face, ear, nose, dr throat 
will generally involve such iiyuries as f ractiires,. disin- 
cations, or lace/ations or such situatidris as foreign 
objects impaled in the fape or throat or wedged in thf 
nose or ear. Altlidugh treatment occaiionaHy varies 
among different age grdtips, emergency measures usu- 
ally center dri establishing and maintaining an airway 
and cdritrdlling Membrrhage. 

IK JURIES TO THE FACE. 

. Facial injuries may appear to- be dramatiq because of 
coricdmitarit disfigurettierit and bjeeding, but they are 
df cdricerri primarily because they may be associated 



with airway obstruction; Firet, a primary su^ey 
shduid be conducted, said then, as always, h^mbr- 
thage should be controlled; Any facial wburids should 
be covered with sterile dressings. Aspiratibn blood 
may accompany facial hembrrhage: thus^ it is impor- 
tant to keep the airway clear. The secondary survey 
can be conducted after ah airway is assured arid 
wounds are dressed. 

Two situations in which iriipaled foreign o 

I dbject is 



should be removed are wheri the dbjec^t is impaled in 
the cheek and when the dbject is /impaled in the 
airway arid actually dbstructs breathing. When the 
object is iriipaled jri the' cheek, prttly palpate the 
inside of the cheek td deteiitiine ys^iethcr the imp^ed 
dfcyect has penetrated it. Shoulyd this the casej 
reriidve the dbject by carefully pulling it from the 
side that it entered. If this proves difficuit, cease^ all 
effdrts at removal and immobilize the impalement 
with bandages. If ycu succeed at removing <:he object, 
pack the inside C5f the cheek (between the teeth a:id 
the chpek) with sterile gauze and a pressure dressirig 
and apply a bandage over the outside of the wound, 
if «>l'^:;eding is profuse, position the patient so that 
blood will drain but the riibuth and, riot iritd the 
thrbat. If warranted, use a suctiori device to rt^tridve 
the blood. ^ 

TRAUMA T0 THE MOUTH AND JAW. 

A patient who 5^-.s^tains significant traum? to the face 
may have a fracUired jaw arid damafe?d Idst teeth.. 
Examine the erivire face arid mduth carefrUy td ascer- 
tain the extent; of j injury.' Wheri the ipr.riiible Odwer 
jaw) is fractured, jit is likely td ?^e broken in at least 
two places arid \yill shdw instability cn psdpation. if 
riiaridibular frsbtiire is suspected, ask tfie patient to 
bite ddwri. The patient suffering m^andibuto fradure 
will cdmplairi bf pain and an uneven bite. Ecchymbsis 
arid edema may be presjent as well. 

Fracture of the i:iaxiHa i^uppe.rjaw) is ofven accdriipa- 
nied by a "black eye." The face appears ejongated/ 
and the patienVs bite , rip icriger even. Edelri^is also 
noticeable. R^riikriiber that seridus trauma to 4he face 
Is likely to be ^ssdciated with cervical spine injury, 
and extreriie care must be. taken in these pat;ents to 
avoid aggravating their condition. 

Iri the field, treatifierit should be directed at assuring 
ari airway arid trying to promote the best possible 
cosmetic arid dental outcome. The following guide- 
lines are recommended: ^ 

• Establish an airway. An S-tube can be used if the 
patient is not consbious. Inspect the^buth, for 
small fragments of teeth or deritures. These &ag- 
ments can be aspirated by the patierit and should 
be removed prbmptly. Ariy blddd frdiri \the 
' mouth or t.iroat should be suctidried dff. Air\ifay 
obstnictibri cdn be a particular problem iri maxil* 
la ry fractures. 
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• • Examine the mouth for broken or missing teeth. 

If a tooth has been avulsed, try to: find it^ If you 
do so, wrap the tooth in a sterile gauze pad 
\ sciked in sterile saline and take it to the hospital 
with the - patient. If not tod much time Has 
elapsed since the patient lost the tooth, ah oral 
surgeon may be able to reattach it. If an aviilsed 
tooth cannot be found, assume that it has beeii 
aspirated. 

• Take dehtUtes or pieces of tientures to the hospi- 
tal wth the patient. Dentures are needed to es- 
tablish proper alignment in wiring a fractured 
jaNy. 

• Toehold a fractured n^andible stable in transport 
apply elastic gauze wraps. Make sure that the 
dressing does not compromise the airway, if the 
dressing goes underneath the chin, keep a pair of 
scissors handy to release the dressing should 
vomiting occur. 

SHOTGUN WOUNDS TO THE FACE. 

Shbtgiih wdiinds to the face present severe mahage- 
rneht prdblems. Occasibiially, a patient attempts to 
commit suicide by putting a shbtguh/uhderneath the 
chili aiid pointing it toward the head. The length of 
most shotgun barteis prevents the piacemeiit of the 
fingers on the trigger without hyperextending the 
neck, in this position^ the missiles are jKmed to^ 
the eyes rather than the brain. When the shotgun is 
discharged^ the shot and wadding enter beneath the 
chin^ pass through the face between the eyes, and exit 
through the forehead. Thus, the mandible and t|ie 
front of ^ the face are essentially bisected. It is in this 
condition that the patient is usually fouhd — bleeding 
and with , aii airway problem, but still very much 
al've. 

Airway obstructidh arid -heriidrrhi^ge are the priittary 
problems to be riiaric.ged. in general, when the patient 
is first discovered, secure the airway, with the immedi- 
ate appjicatidn of an endotracheal tube. Establishing 
ari airway by any other riiearis will be difficult be- 
cause of the extensive structural dariiage. Good suc- 
tion, df cdurse, is necessary for placement. Since visu- 
alizatidP of the cords may be difncult, the tracheal 
opening can be located by vvatching for air babbles: 

After the endotracheal tol^ is in places pack 4- by 4- 
inch g^.uze into all the open areas around the wound 
and- the endotracheS tube.- Th^n wrap the wound 
with elastic gauze, tliis type of direct pre^ure is 
usually effeciive in cbntrollihg bibbd loss. 
p ' 

tEMPOROMANOIBUtAR dOINT biStdeATION. 

Dislocation of the mandible i§ one of the most discon- 
certing of injuries, it most often is sustained while 
eating soiS5thing of an yhusually large size or yaw- 
ing. Patients who ha\e suffered a dislocated maridib 
have reported heaiihg^ a sudd popping noise 
then b$ng unable to close theii* mdiiths. As with I 




Figure 12. How to Relocate a Temporomandibular 
Joint . 



dislocation, muscular spasm rapidly develops, and 
pain can be severe, immediate reduction is necessary 
because as time passes arid i he riiuscle spasriis increase, 
reduction becdriies riigre difficult. Wrap.yditf thuriibs 
in gauze To protect therii arid place therii in the pa- 
tient's riiduth, one on each side Qri the lower' riidlars. 
The firigers shdiild ^l^e lower riiandible near the 

arigle df the jaw. Pla^e gentle but flnii downward 
pressure to open the joint and stretch thfi muscles; the 
force should then be directed toward the back of the 
head to move the joint back to its normal position 
(see Fig^ 8.12). Be» careful; ;iw may snap shut 
as the dislocation is reduced. Vio not exert undue 
force, if the dislocation cannot be reduced with mod- 
erate pressure, sedation or general anesthesia may be 
required to accomplish reduction, arid the patient 
should be taken to the hospital. 



^MERGENeiES INVOtVING THE EAR. 

Foreign Bodies in the external ear are a common 
problem among children. The situation usually in- 
volves small objects suc}i as beans arid peanuts. In 
general, the treatment in the field is^to leave the ear 
alone and trarispdrt the pati^t to the hospital where 
good illumiriatidri arid appropriate e^uipmerit are 
available. The one pd^ible exceptidri to this rule is 
the situatjdri in which the object in the ear is hygro- 
scopic (absorbs water), such as a cditi Jkernel, bean, or 
{>ea, and will thus rapidly swell within the ear canai; ^ 
If the distance to the hospiti is jp-eat, the object 
should be flushed out before transport. To flush an 
object from the ear: . 



Fill a 50-riiilliliter syririge or bulb syririgc with 
^Icdhol. • ; 

«iave the patient lie ddwri with the affected ear 



over & basin. 
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* i'i^crt the tip of the syringe hear the top part of 
the entrance to the ear canal. Rapidly but gentiy 
flash the ear with alcohol (forceful syf iiiging will 
drive the object deeper into the canal). 

• Transport the patient to the hospital if the object 
cahribt be flushed but easily. 

Bleeding or escape of cerebrospinal fluid from the ear 
has been discussed in Module Vii. Field treatment is 
simply to cover the ear with a dry sterile dressing. 
Never attempt to stop the flo\y of cerebrospinal fluid. 

'_ c 

EMERiJENCIES INVOLVING THE NOSE. 

Epistaxis (nosebleed) is very common. Simple unilat- 
eral epistaxis (frdm one nostril) in young addts and 
children usually arises from the anterior part of the 
nose and is secondary to local trauma or ac^ute infec- 
-tiOH. This cdriditidii is be^t controlled by manual ex- 
ternal cdmpressidri. Such bleeding is rarely lieavy, 
unless it is sissdciated with a fracture, and tends to be; 
selWimited. There is rarely any need to insert ^an 
ariteridr nasal pack while in the field, as compressidh 
accdmplishes the same purpose— sometimes mdre ef^ 
fectively. 

Severe epistaxis is encountered more frequeriliy 
among the elderly, especially if there is associated 
hypertension. The bleeding is often pdsteridr, with no 
bleeding visjble through th? hares (nostrils). Inspec- 
tion of the' Back of the thrdat will usually reved 
blood dripping down the pdsteridr dropharynx^ A 
severe posterior hbsebleed can be a life-threatening 
emergency, and the patient should be treated initially 
as any other patient with exsanguinating hemorrhage. 
(Apply direct pressure and administer ii l.V- of crys- 
talloid sdlutidn). If signs of shock are present^ ^ keep 
the patient supine, with the head turned to the side to 
prdmdte drainage of blood. If vital signs are stable, 
keep the patient in an upright position, head bent over 
a bowl with the mouth propped open by ah airway or 
bite block, instruct the patient to breathe entirely 
through the mouth and to resist the impulse td swal- 
low. 

If^his maneuver fails .Io>. bleedings ^_pmt_enor 
and an anterior nasal pack shduld be inserted. The 
posterior pack will suppdrt the anterior pack. In the 
field, this maneuver is -ndst easily accomplTshed by 
passing a" Foley catheter with a 3b-milliliter balloon 
into the posteridr h.^sdnharynx. The tip djstal to the 
balloon should be cut off tc prevent continued stimu- 
lation of the posteridr pharynx and consequent gag- 
gi;ig. The catheter shduld be lubricated with a water- 
soluble jelly ahd passed into the more open nostril 
until its tip is visible in the back of the throat. The 

ballodh should then be inflated about 15 miHilit ^ 

the catheter gently pulled forward until resistance . , 
met At t'lis point, the balloon should be inflated 
ahdthei 5 ID 7 nuililiters (t;ee Fig. 8 J 3), While the 
Foley catheter is held under traction, the Meedmg 
nostril should be packed anteriorly. The baUnoii of 



Catheter Inflated 





After Insertion 

Figure 13. HpW to Use Foley Catheter for Severe 
Epistaxis 

the catheter will prcvide a solide posterior wall 
against wh?ch the ahteridr packing can be appjied. 
The external hares shduld then be padded with a 
folded ^ by 4^ihch gaUze square, and a plastic (umbili- 
caJ) clamp should be placed across the catheter ^ to 
secure it agraiiSt the nares and to maintain tension 
(see Fig. 8.14j. Merely taping the catheter to the 
cheek is insufficient. Tension should be adjusted sd 
that the balloon is snag but not uncomfortable. 
It is not unconnmon for children to put small dbjects 
into iheir noses: Basic -field treatment cdhsists df leav- 
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Figoro 14. 



eiarrtping tHe Catheter and ftppiying 
Traction for the Epistaxis 
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ing the hose alone. Proper removal of the foreign 
body requires special equipment and good _lightihg. 
The child should be taken to the hospital for treat- 
ment. 

Nasal fracture (brbkeri flose) can usually be ideritified 
by edema and deformit)^. The only treatment feasibie 
in the field is application of ice compresses in an 
attempt to minimize the swelling. 

trauma to the Neck 

Soft-tissue injuries involving the neck must be cdhsid- 
cred critical until proven otherwise. The heck is a 
very vulherable part of the anatomy, as it cdhtaihs the 
airway, the/major blood v ssels to and from the head, 
and the spinal cord. Injury to any, or several, of these 
structures can be disastrous 



Blunt injury to the neck, signaled by pain, swelling, 
and ecchymosis, may cause collapse of the larynx or 
trachea with consequent airvyay obstruction '^'^^cre- 
fore, check these patients immediately to m: sure 
that air exchange is unhindered: Remember that any 
accident serious enough to cause blunt — or sharp — 
trauma to the neck may also produce cervical spine 
injuryr^Keeping this in mind, immobilize the patient. 
Any unnecessary mbvement of the neck should be 
prevented until spinal injury is ruled out. 



thoracic prSssui;; is low. Air embolism to the heart 
cah cause arrhythmias (ihijgular heartbeat) ahd death. 

When there is §ig;iiil:;ant bleeding from the neck: 

• Apply a bulky dressing such as a composite pad 

• Maintain manual pressuriTon the dressing: 

• Position the patient on the ieft side in about 15* 
of Trendelenburg position (head down, feet eie- 
vated). 

• Treat for shock (see Module III) if bleeding is 
profuse or signs of impending shock are preseht. 

• Padk the wound, if it is unusually large, with 4- 
by 4-ihch gauze. 

• Transport the patient to the hospital as quickly as 

~ possible: 



When treating bleeding neck wounds, never probe 
open wounds or use circumferential bandages to hold 
dressings in placf^. Circumferential bandages C2m ihter- 
fere with blood flow on the uninjured side of the heck 
and also impair respiration. 



If breathing is impaired, assisted ventilation with 106- 
percent oxygen will be required: If intubation is possi- 
ble without undue movement to the cervical spine, 
proceed with a cuffed endotracheal tube. Inline trac- 
tion can allow insertion of an endrotracheal tube. If 
ryou are short handed in the field, you might neeci to 
use another type of airway, such a.s- the ssbphageal 
obturator. If the cords can be easily seeh without, a 
great struggle, the patient should be intubated. If, 
however, visualizatibh of the cords ahd intubatidh 
will hyperextehsidh of the cervical spine, the patient 
shduld be veritiFSted with a bag-valve mask or Elder 
valve mask ahd~^trahspdrted to the hospital without * 
delay. The patient should be observed closely for 
gastric disteht'.dn and pdssible regurgitaticn with the 
use of a demand valy^vJsiUilatoryidevice. 



In perietratirig injuries to the heck, disruptMi df the 
trachea is characterized by the presence t ibcutane- 
bus emphysema in its cervical region and in the ante- 
ridr chest wall, as well as a frothy mixture of air and 
blood flowing through the penetrating wound: Seal 
off such wounds and try to intubate the trachea from 
above. Place the cuff below the area of the trachea 
that has been penetrated: if the opening is large 
enough, the trachea can be intubated through the 
wound. 



Open injuries in the neck carry a hazard of exsanguin- 
ating hemorrhage from the jugular veins, carotid ::rte- 
ries, or their branches. Of particular- danger is the 
possibilitv of air embolism, which occurs when air is 
sucked into and travels through the veins when intra- 



Injuries to the Abdomen 

Abdominal injuries are classified as those that arise 
secondary to penetrating energy absorpition or to 
blunt injury, injuries sustained by the solid, hollow, 
or vascular organs within the abdbmeh generally 
cause leakage of their contents ihtd the peritdheal 
cavity. The makeup of these cdhterits can affect sig- 
nificantly the symptdmoldgy and the clinical cdndi- 
tidh that the patient ultimately dexeldps. 

SOLID ORGANS. _ 

Abdomihal trauma may cause the liver, spleeh, and 
pancreas to bleed. ThiC spleeh will bleed mdre than 
the liver; the pancreas will hdt bleed 2is severely, biit 
it will leak digestive exocrine enzymes arid produce 
Ideal irritatidri arid iriflariimatidri. iTherefbfe, a moder- 
ately rajpid iriflux df fluid iiitd this are a associated 
^-with-the biddd^ss"ffiay resulrirti hypovolemic shock 
\ as the blddd accumulates. A bluish discoloration mny 
be rioted the. flanks or the umbiJicus: This sign may 
not occur for from 6 to 48 hours fojiowing the injury. 
A similar cimical pa^te; i can develop in ;iC^te pan- 
creatitis: 

Iri gerieral, blunt or penetrsMng kutney (rend) jn[uries 
rarely bleed enough to cause shock in the prehospital 
phase, since the kidney lis protected by its retroperi- 
toneal position *anP the fat that surrounds it. If decel- 
eration is severe or a penetrating object is [a a medial 
Position (toward the midlir.e), the vascular striichires 
^^.an be injured; and significant bloiDd loss can occ'T. 
::igns of trauma (e.g., contus? 'i, laceratidh, dr pehe- 
t ration) in the area of the kiiirjcys accdmpahy this 
condition. 
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HOLLOW visCUS 0R6ANS. 

Hollow viscUs organs can be divided into three cate- 
gories according to the fluid they contain and the 
symptoms they produce when injured: 

• The stomach contains highly concentrated, hydro- 
chloric acid: When acid is emptied into the peri- 
toneal cavity, it causes an almost instant pain, 
abdominal guarding (tensing), and a bbardlike ab- 
domen with associated absence of bowel sounds. 
The patient frequently can identify the exact tirrie 
qi occurrence. The same symptoms are present 
both in abdominal trauma arid iri the acute perfo- 
ration of a peptic ulcer. 

• The contents of the sriial) iritestirie are much less 
toxic and require up to 24 hours to cause bacteri- 
bldgical ihflariiriiatidri serious enough to produce 
peritoneal signs arid sytnptdms. The patient with 
small iritestirie (bowel) injury, due to either pene- 
tratirig or blUrit trauma, initially may present no 
firidirigs except the external evidence of such an 
irijury. It is only after a period of observation 
that these injuries can be determined. Findings of 
small bowel injury include gradually diminishing 
bowel sounds, increasing tenderness, muscular 
guarding, loss of appetite (anorexia), or vbriiitirig. 

• The contents of the larr itestine (cqlori) ha ve^ 
higher bacterial conceji on than those of the 
small intestine; and,_ *' lyuiics lO the colon 
prodtice symptdriis fa c- ' small bowel inju- 
ries. The signs ;3irid syiriptori^.. of tfauitia to the 
cv>lon may require as Idrig as 3 to hours to 
become fully apparerit. 

VASCULAR INJURIES. 

Vascular injuries preseni themselves usually iri three 
ways: 

• Rapid bleeding leading to an excessive loss of 
blood ^exssjiguinatidri) if ridt prornptlir con- 
trolled. __ 

-Irijiify"to the vcssU^-ith rapid blood loss into the 
abddriiirial Ci^vity. After 1,000 to 2^506 cubic 
centimeters df b'ddd ar : lost, increasing abdomi- 
n^J tressure compresses the vessel and produces 
l eirijrrhage control. This control usually la^ts 
uriUl the abdomen is opened, at which time bleed- 
ing prompti*' ''c:;urs. 

• Mild to mod'^rate blood loss in the retro- 
peritoneal space. In the upper abdomen, bleedirig 
may be from the; aorta or vena cava or the ilia ^ 
vessels in the !owe;' abdomen. Ret* ijperitdrieal 
blood loss from pelvic fractr/es fhp.y be severe. 



tidri, vdlume replacement, and hemostasis. Initial 
vdliime replacemerit arid hemostasis can be accom- 
plished with tile use of the MAST. The MAST ac- 
c ishes a dual function: 

• increases abdominal pressure, serving to reduce 
blood loss whether due to penetrating trauma, 
ruptured spleen, or pelvic fraciures. It is general- 
ly the most effective splint to employ when cbh-. 
fronted with pelvic fractures. 
» it mobilizes fluid from the lower extreriiities tb 

the centra? circulation. 
Fluid replacement is used to cr vrireTict blbckl vblurile 
loss and to maintain^ vital sign;,. Tho-fi is eviderice that 
overreplacr'-neht bf bipod vbli^mt; significantly in- 
creases the pooiiibility bf adult respJratdry distress syn- 
drome, Discussipri cdritiriues as td whether crystelloid 
or colloid sQlutibris best beriefit the pati<!nt and pro- 
duce" the least airibiirit d'^ >i.MTridriary difficulty. There- 
fore, it is iriipbrtarit that > continue to review cur- 
rent literature td identify new research and informa- 
tidri, 

Evi^ceratioris are treated by cove^r:?ig^thc lesions with 
moist saline p^cks; bandaging moderately tight, but 
ridt enough to compromise circulation; and transport- 
ing the patient to the hospital. Other penetrating inju- 
ries ;;ho ald_bejrpgtf?d -;4Hth^stetile_ dress irigs. 



Posterior and anterior evaluatibnc bf the abdominal 
wall should include examinatibn bf perietratirig IrijU- 
ries and entrance and exit wcurids. 



Glossary 



MANAGEMENT OF ABbOMlNAt TRAUMA. 

Patient managenient should begin ^ airway estab- 
lishment, followed by oxygen admiris^ration and a 
primary survey: "^pcc'fic trauma m^iiagemerit cbrisists 
of appropriate evaluation bf the cbhditibri, stabiliza- 



r/brasibn: At* irijufy roiisisiing the loss of a partial 
thickn'^,;s df skiri froo rubbing or scraping on a 
hard or rough surface; also called brush burn or 
friction burn. 

air ombolisni: The presence of air bubblf.s in the heart 
or bioud vessels Jisnaliy cajsed by a w^urid to brie 

of thejarge veins pi the nt ck^^ 

'aSfdoter^ substance used tc_ counteract the effect^ df 
a drup dr to cbmbar *hc cflects of a pdisdri. 

avtiision;: An injur , that leaves a "piece cf the skiri or 
other tissue ei<her partially dr cdrilpletely toni 
away from the body. 

conJuhctivQ: (plurai cbrijurictivae) The delicate mem- 
brane that lines the eyelids arid covers the exposed 
juvft^ce bf the ryelids. 

cbhtusicri: A ^'TUise; an injury that causes a hemor- 
rhage iritd dr berieath the skin but does :.ot bre^^k 
the skill. 

cornea: Th? transparent structure covering the pupil, 
cyanosis: Blueness of the skin due to iiisufficient 

O'.ygen in the trlood. 
dermis: Trie irner layer of the skiri, cdritairiirig the 
skin appendages, hair foliicle rbbts, and blood ves- 
sels. 
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ccchyniosis: The outermost layer of the skin, 
eiptistaxis: A nosebleed. 

evisceratibn: Prdtrusidh of the viscera throiigh an 
opening or wburid. 

fir^t-degree burn: A burn aflecting only the outer skin 
layers. 

hematoma: A localized cdllectidh of blood in ah organ 
or tissue as a result of a broken blood vessel. 

heitidstasis: Arrest of bleeding or of circulation. 

homeostasis: A tendency to constancy or stability Lx 
the body's internal environment. 

hygroscopic: Tending. to absorb water. 

impaled object: An dbject that has caused a puncture 
wound and remains imbedded in the wound. 

iri i: The colored portion of the eye that 'aurrpuiids the 
pupil. 

laceration: A wound made by tearing or cuiting the 
tissues. 

mandible: The lower jawbone. 

niaxflla: The u; per jawbone: 

ii:elanin: The pigment that gives skin its cb r. 

mottled: Chara cteriz ed h y ^ p a trhy , Hignr>lor^H ^ p- 

' pea ranee. 

musculature: The muscular system of the body, or a 
part of it. 

orbjtu. The bony pyram. d^shaped cavities of the skull 
that hblQ the eyeballs. 

paUdr: Faieness of the skin. 

puncture woi^nd: A wound jaused by the penetration 
of the skin ^vith a sharp or pointed object. 

scicra: (plural scierae) The white, opaque portion of^ 
the eyeball. '.^ — ~ 

— — sebaceous" g\m^' The glands in the dermis that se- 
c :ic sebum, 

s, conH-degrto b-rn: A b'.rn that penetrates beneath 
iperficial skin lay -rs producing the edema and 
Hlisterini;. 

subcutaneous emphysema: A cdhditibh in which 
trauma to the lung cr airway results iri the escapt-; 
df air iritd the tissues, especially the chest wall. 



neck, and face, causing a crackling sehs^tibh bii 
palpation of the skin. 

sweat glaiifis: The glands in the dermis that secrete 
water and electrolytes thrdugh the skiri. 

tehipordniandibiilar joint: The articulatidh df - rvj itiah- 
dible with the skull. 

third^degree biii'n: A full-thickriess burn, involving all 
layers of the s'iin and underlying tissue. 

tourniquet: A constrictive device used on the extrem^ 
ities to impede venous blood flow to the heart orj^o 
obstruct arterial blood flow to . the injured '^xtn m- 
ity. 

vasoconstriction: Narrowing of the diameter of a 
blood vessel. 

vasodilation: Widening of the diameter df a blood 
vessel. 

Referenees 

Ai-tz, C. P. Electrical injury siinulates crush injury. 
Surgery, Gynecotogy and Obslelrics 125:1316, 1967. 

CombosrG. M/Iiundbook of Ophthaimoi^^^ Emergen- 
cies, Flushing, N.Y.: Medical Examination, 1973; 

prevention of electrical burns of the n\outh in chil- 
dren. Plastic ar.'i Reconstructive Su/gery 58:206, 
1976. 

DiViriceriti, G. S., MoncHef, J. A., and Hruitt, b. A. 

Electrical injuries: A review of 65 cases. Jouniui if 

Trauma 9:497, 1969. 
Hyslop, G. H. The effects of electric sf o-^k en the 

nervc^s system, in S. Sorck, Ed., Injuries of the 

Brain and Spinal Cor J arid Their Coverings^_4thjCi^ 

NewJ^ork^Sprjnger-,-1 960;-= 

Newman, M. H., Olson, N. R., and SingLetdn, E. F. 
Handboaj^ of Ear, TTose ar^ lltrgat Emergencies, 
Flushing, N.V.: Medical Examiriatidn, 1973. 

Rdbinsdn, D. W., Masters, F. W., and Forrest, W. J. 
ElectrieaLburns: A review arid analysis df 3.3 crises. 
Surgery 51 196'. 

Skddg, T. Mandg^menf of etertrTcal injury: Presented 
at a meeting cC the American Burn Association, 
Ap/il 1970, Boston, Massachusetts. 




^77 



VIII-!? 



Modu'e iX^ 

MuscUloskelelal System 



Page Unit 



Page 



1. 

Anatomy and Physiolo^. 

Skwi'etal System 

SkL.V 

Vertei .. .. 

Thcrax.v ;. :.. 

Extfemit:' ... : ......... 

Pelvis 

Femur 

Foot 

JOMt 

Mascte 



Fatient Assessment...... 

Mechanisr . Oi liijtiiy . 

P&:ierit History. . . 

Phyrcal Ex-imihatidri.. 



IX- 1 

iX-1 

iX-2_ 

IX-3 

TX-3 

IX-3 

IX-4 

IX-4 

IX-4 

IX-4 

IX-5 



IX-6 
IX-6 

■ix-s 

'!X-6 



Pathophysidldgy and Management of 
Orthopedic Injuries 



- ractures 
liLldcations. 

Sprains 

Straim- 



tschniques of Managemcix'. 



Ge.ieraJ Principles of Splinting and Immobi- 
lization 

Types of Splints 

Manpgement of Orthopedic Injuries^ 
Fractures • • 

Managp'^^nt of Orthopedic i. juiies - 
Dielocatic" 



GLOSSARY... 
REFERENCE 



IX-7_ 

IX 7 
IX-9 
1X.9 
IX-9 



IX-9 
IX-9 

ix-ie 

IX- 13 

IX- 15 

IX- 15 
IX-17 



^78 




MeiUle>^IX, 

MyseUtQSKlLitAL SYSTi 



introducticn 

The muscnioskeletal system is a complex, highly c:gu 
iiized group of structures ti:at provides protection, 
shape, support, and 1c)com(jtion for thi^ human body. 
A variety of components, iricl idin^ bones, muscles, 
iig-iments, tendons, and cartilytv;. it^>Ve up the ttiuscu- 
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Figure 2. 
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IbskeletaJ system. When the body is exposed to exter- 
nal traurna, .urh as a motor vehicle accident, one or 
mb'*e of these cbniiibrienls are frequently damaged: In 
order to recijgrii?.*^ and properly treat an injury^ J: is 
riecesf*ary to liri lerstarid the composition and organj- 
za idii of the i>itcm. To help facHitatc this under- 
standing, each of ^ne major components vill be cbh- 
sidered separately. 

Unit 1. Anatomy and Physiology 
Skeletal System 

The human skeleton iF composed of 206 bones of 
many shapes ar-v' s' :2s. They are ciassified accbrdmg 
to their shapes: Long bones, such as the humerus 
(bbrie of the upjjer arm); short bones, such as the 
phalanges (finger arid toe bones); flat bones, such 
the sterriuril (the breast bone); and irregular bores, 
such as the vertebrae (see Fig. 9.1). 
Each bone has its own characteristic structure. With 
soriie variation, rhe illustration of the femur (see Fig. a 
9 ?) shows the major components of^j^l jij ig^bb ne. 

The_bone's--onteTSrbsT"rayer is a fibrous membrane 
called the periosteum, \vhich allows for h(;w bbhe 
formation. The next layer is called the cortical bbrie; 
it is dense and hard, prbviding much of the strerigth 
of the bone. Next cbriies the _ caricellbus pdrtidri,. 
which if. soft and spongy. The hollow ceritral portion, 
the ir.edullary canal, cbritairis the botie marrow. 



which is responsible for the formation of the blbbd. 
The ends of the bone (where it comes togv:ther with 
other bones to form a joint) are cbvered with a very 
dense smooth material — articular cartil ige— that helps 
cushion the bone ends arid provides a smbbth surface 
to allow for relatively frictibriless riibtibri. The dia- 
physis is the riiiddle portibri, or the shaft, arid the 
metaiJhysis is the end pbrtibh bf the bdrie. 

Skull 

The skull furnishes a strc ng, duiable case to protect 
the brain (see Fig. 9.3). Composed of 22 bbries, lirie 
skuii also provider 4' e chewing mechanism arid a 
framev/ork for the facial structure. 

The cranium — the frontal, ten. poral, parietal, arid bc- 
cipitai bones — provides the protective case for the 
brain .'.nd, with the facial jonesi^ suppbrts the ears, 
eyes, and nose. The riiax'il*? is the upper jaw. The 
mandible, or lower jaw, is attached tb the skull by a 
binge joint that riiakes chewirig possible. The skull is 
atiached tb the spirial cbluriiri, which is composed of 
the_33 bbries kribwri-as-vertebr?^ spinal column 
harTwb^ri^cr furictigris: First, jt_suggo rts the head - 
arid rieck; secdrid, it protects the ippsl cord, which is 
the riiajdr pathway fdr informs cion passing between 
the brain and the '^esx of the body (see ^^E-^^)- 
Each vertebra is separated by a cartilaginous disSlnat 
cushions the systc-m and allows only limited niove- 
fpc^n:, protecting the spViai cord when riiotiori bccurs 
(sec* Fig. 9.5). 
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.protect the intrathoracic or^^ans, sach as the heart,, the 
great vessels, and t he langs, afid, vith the help of their 
attacher* - - 
ca! tc 
ribs 
of 

c. jied 
bones, 



provide (b> the mbtidh that is criti- 
.ee Fig. 9.6). The first 10 pairs of 
-J the sternum by a cornmbri piece 
lie If St two are hot Jittached joi 1 af e 
i^g ribs. Above the thcriiX is a set of 
k;io>vn as the shoulder girdle, that ring the 

and help to form the shoulder jomts. The 

clavicles (or cbllarbbhes) form the ffoiii of* the shoul- 
der; the scapu!ae (shoulder blades), the back. 



Goccyx 



'rXfTim 4. Spinal Cbiur/ih 

Vertebrae 

The spinal column is made up of 5 regions: The 
cervical spine, v.ith 7 vertebrae; the thpracic: -.vith 12; 
the lumbar, vith 5; the sacrah v'ith 5 fused vertebrae, 
which is fn jed to the 4 fused vertebrae of the C Dccyx. 
it is eas> ^ce, looking at Figure 9.4, how a iracture 
or a dislocation of the spine can injuref je sp^nai 
cord. Tl cervical and lumbar areas are the most 
commonly iiyured, because they have much [ess sup- 
porl than the other a' m of the spinrf cohii ;.m.jrae^^^ 
is low incidence of tHoracsc- and sacral-spine injuries 
because of the protection attcrded 6y the ribs and 
pelvis^ respectively: 

thorax 

The thorax is cc mposeu of 12 pairis of ribs, the tho- 
rj»cic spine, aric? the steriiuw (breastbone). The ribs 
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Extremity 

The humerus (upper j?nd) h&s at Hs upper end a 
rounded surface that fiL into > scK^kct in the scapula 
tb form the s^ '^Uider joint ana i!t its lower end an- 
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Figure 7. Bones Compi img the Elbow 

- o- - _ _ . _ _ _ 

other rbuhded surface that, joins with the radius arid 
ulna (fdrearnl) to form a hinge joint (felbow) (see Fig. 
9,7). The radius arid ulria, in turn, join with the 
carpal bones to fdrrii the wrist, which is liriked to the 
metacarpal bones — the bones iii the hand between 
wrist and fingers which end in the knuclvles. The 
fingers are composed of three bones (the thumb has 
iv oj called phalanges that form hinge joints that 
allow the fingers to bend. 

Pelvis 

1 he pelvis consii^ts or six bones in addition to the 
sacrum and the cr, :cyx that, like the shoulder girdle, 
forms »a ring (see Fig. 9;8). The wide broad ilium 
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Figora 8. Scn^s Comprising the Pelvic Girdle 



irvii dri each side with the sacriiiti arid the sacroiliac 
joint. The bdiies are joined in the front at the sym- 
physis ruf s. AlthdMgh the pelvis has three bones bri 
each thf^y are actuaily lused into one. Together 
they fcrm i\ sccr:el into which the baij-^naped head of 
thff femur fn5 ?o funn u\e hip joint. The pelvis bones 
support F'id punect Jh^ pelvic urgans. 

Femtir; 

The bone in the le£ clbsesMoJlie pelvis^s'the'fe^ 
Its Upper_end-is shapea^ike a ball arid fits into the 
socket of the pelvis. At its distal efi^, the fertiur joins 
with the tibia to fbrm the knee joint. The tibia and 
fibula are connected to the tarsal bone to make the 
ankle (see Fig: 9.9). 
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The bdr ;s of the foot are the tarsal, metatarsal, and 
phalangeal bones. Its struct: e is very similar to the 
hand's, except that the foct is built for less motion and 
more stability to accommodate the weight that the 
legs must carry. 

Joint 

A joint is ^/her'* two bones come together. The joint 
pr.'svides ^ability but, more important, islldw? for 
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tribtibh between the two bones; A typical j^^^^^^^^ 
composed of two V:>ne ends covered with a^^^^^^ 
cartilage that .illows didveraent_.oLthe ivyo e" 
iriiriimai friction. A thin tissue, the synovial iriemr 
brarie, covers tnis structure and secretes ajluld that 
lubricates the joint^The bone-ends'SFe held in jlace 
by-a-fibrous^:;'^':nbrane called the joint capsule. Firm, 
stijng bands of tissue called ligaments help to hold 
the bone ends together (see Fig. 9.10). 
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Figure 11. Skaii Fused Joints 
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There are ^oints that a''ow ^ very littic n;otibn ..ad 
are very stab' such iia ihe sacryflia-. joi."^ t :;se . Fig. 
9.8). And th , ;e are fused joints that aiiov no ir ji\of 
at all, like the suture lines in the skull. The brc' a 
newborn child is noLf^lly grown, so the sku'J must 
aMow for expansion: The bbne^ have riot closed at the 
suture lines. When t!'c brai.i reaches full size, the 
bones grow togethei create a closed vault (see rig. 
.9.11). 

Mus;^ie 



(e.g., the muscles in the ^walls of blbbd vessels that 
cause them to constrict or dilate, the riiuscle? in our 
gastrpintestinnl tract, and the muscles iri the bronchi). 
The third type of muscle is cardiac, which has the 
ability to rhythmically contract in the absence of »iy 
external stimuli. Cardiac rilUscle is discussed in greater 
detail in Module VI. 

Since skeletal muscle makes up the ^greatest body of 
muscle tissue znd is the most cdmmbrily irijured, it 
Hiusc Be studied closely. A muscle has af origin 
(where it attaches to a stationary bdrie) and i^n inser- 
tion (where it is attached by a teriddn to a movable 
cjnc) Th^ ^nuscle usually crosses a joint 30 that 
when it cdntracts (or shdrteris), it csiises the joint to 
move. Muscles i2sual!v work in pairs^ One^xtends a 
Lone: and the other flexes the same boire. They are in 

Extensors Contracted 




Flexdr? Relaxed 



Muscle ?.s a special kihd_df tissde that has the abilitj^ 
to contract, or shorten. Thrdugn cdritf acting and re- 
la cir.g. muscles prdvide the fdrce that allows i s to 
w^rlk; tha: pushes dur blodd through the Mood ves- 
sels, ahc. that prdpels du^ food througl: oa. gastfoin- 
^^stihal t:ac?. 

There art thrf^e kinrls ci itiuscle, e^.^i^with diffc/^^ 
fur.'itibns md Ci-^ractenj^tics. The most ?.i nd.mt 
rhut>cl?^ C\i body ^^ai^e^; voluntar:,^ rr skil^val, 
muscit 7 :v^se muscl'^s^e ur der oui J re:it c^'itrdi- 
chcy rric^uds the muscles that open aad cIq- * 
tittgers cr the mout:i. The !i<:cond type ?s callea nivdl- 
untary 02 smooth nirscie. These muscles Mdrk aUtd- 
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'Balance so that at rest a joint will assume a neutral^ 
position and then when stimulated one of the pair will 
contract. This happens, for example, when you extend 
or flex the knee (see Fig. 9.12^ 

Unit 2. Patient Assessment 



The evaluatroh of a patient with possible itiusculd- 
skeletal dama^-'. requires looking over the scene of the 
accident to determine what caused the injury, dbtairi- 
ihg an accurate patient history, and giving a thorough 
physical examiriatidri. Take ridte df the patient in rela- 
iidr» td tiie erivirdriment (possible mechanisms " of 
injUi V)- Ask the patient tc identify the areas of n.iiT> 
and to indve each extremity. F lally, a patieni ' ^ 
snould l e elicited and a physical examinatic " ; ' - 
ducted. 

Mechehisrriv of Injury 



how the injury occu/red and determine what pusitibn 
the limb was in when it happened. For example^ in 
the case of a twisted ankle, did the injury occur with 
the ahklejberit butward (everted) or bent inward (in- 
verted)? Does the patierit_ have any seridus illnesses 
(e.g.j cancer) that might help accdurit fdr an dther- 
wise unexplained fracture? 

Physlcai E xamlnatiorv 



with rare exceptions, *.a..r' ^> ind diiier orthopedic 
ir«juries are not life thr* • iktjj;. In the patient with 
multiple injuries, fractures may be the most dbvidus 
and dramatic, but may hot hecessarily be the r/idst 
seridus. Therefore, the paramedic shduld dd t.He pri- 
mary survey and manage aiiy life-threateriirig cdridi- 
tidhs first. Management df drchdpedic injuries fit in 
their appropriate place in the secondary survey. 



LOOK. 



Qrt hdpedic vrauma can result^irLa. v^..d^ ^- 



Should be suspected wh6ne«^er a patient shows c :rtain 
types df injuries, including: 

• Direct injuries— a brdkeh bdhe at the ppi^t of 
impact wjth a sdlad object, such as a dashboard 
dr aiitdmdbilc buinper. 

• indirect injunev- a fracture dr a disldcatidn at 
some distance aldng tlij? bene frdm the pdint df 
impact, such as a hip fracture caused by the 
knees slaxnmLis into the dashboard; 

• Twisting injuries — fractures, sprains, and disloca- 
tions that occur, typicallyt when there is torsion 
of che joint while the distal par^ of ihe \iivh 
remains fixed, as when football cleac; or a sticky 
ski bind;»ig keep the foot from novi'ng ^vHen it 
needs to. The re^ultiny; forces cause shearing f nd 
fractures. 

^ Powerful muscle cc)ntractidhs—m»\sc:S torn .TOih 
the bdne dr muscle breaking away a piece of the 
bdhe. Occurs in seizures dr tetanus. 

• Fatigue fractures— caused by repeated stress. 
These rrir ^ cdmmdnly dccur in the feet after 
pfdlonged walking ("march fractures"). 

• Pathologic fractures — occur in patients with dis- 
eases Hke metastatic cancar that weaken areas of 
bone. They may occur with 'minimal force. The 
elderly have more brittle bones and ere thus 
more prone to pathologic fractt;.> e. 

The paramedic must evaluate the scene tb deterfhine 
v'hich of the above mechanisms of injury was at 
work. 

« 

Patient History 

Most patients with significant liuscuioskeietai injury 
wrl! complain of pain. Usaally the pain i^^ weii local- 
izer' t^ the area of injury. Sometiines the patient .vho 
has sustained a fractuie v/ni report having felt some 
thi:».g r.'ia/j: The parannedir stiouid try to discover ' 



ellihg and a black-3.:id-blue mark (ecchymdsis) in- 
dicate escape of blbbd into tiie tissues (extravasatidh). 
This may cdme frdm either the bqrie end dr assdciat- 
ed muscular and vascular damage. Shdrtehihg dr ah- 
5iilatidh between the jdihts, defdnhity dr angulatidii 
in ufiusual dirbctidh arduhd the jdihts, shdrtehihg df 
ihe extremity, and ihtefhai dr exterhal rdtatidh when 
cdmpared with the dppdsii^ extremity indicate a bony 
defect. Laceratidhs or even small puncture worads 
near thv site of the bony fracture are considered open 
frat*tur s: 

LISTEN. 

Cra jkliiii' •diihU., (crt pi vati' v can be h^ard vvilh the 
: tethdsccpe dr fel^ u ith il" . pHlpating fmger i Thc^y .. 
• ve prdciuced ^hcn ihs oroken bone end? rob togeth- 
er. Additional injury can ensue if '^^tc^n t .:r the 
' '^fai'ki'ng too vigorousiy; 'C^n not attempt to ej::;it this 
sign. Percussion over a bony protuberan.:e while; lis- 
tening with a stethoscope on another ny* promi- 
nence distal to a fracture -wiH produce a sound differ- 
ent frbm the soun<i produced on an uninjured bone. 

FEEL. 

If rid obvioiis fractures exist, three-pofnt fixation of 
each shpulH be accomplished and gentia pressatv ap- 
pHed rtt the middic point. Pain so produced ir dicates a 
stretching of the periosteum. Crepitation inc' • AtS; 
broken Jones. PrJpation albn^ the length bf the bone 
can he p deteci defdnriities, bdhy pfdtuberahCiis, df 
ahgula' . Dh that is hoi 1eeh. 

Pulse a id neurdldgical sehsatidh shdUld always be 
evaliiate \ tal td tlic rracture bdth before and sfter 
applicriif n , i spimts. In the arm, you should test the 
radial and ulna: arteries, an^ in the leg, the dorsaiis 
pedis and posterior tibial/ arteries (see Fig. ? 13); if 
there is no di?tal pulse, two or three gentle manipula- 
tions of the cremity . should. be carried out to try to 



restore tb olood floW. Do not make prolcHiged at- 
tempts; 2 loss of blbbd may be due to actual vascu- 
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Figure 13. When the Distal Pulses^hould Be 
Found / 

lar injury or to preexisting hardening of the arteries 
(arteriosclerosis) rather than simple compressions. 
A neurological evaluation of both motor and sensory 
functions should be made. When hecking an arm, for 
example, make sure that the radjal, ulnar, and median 
nerves are intact and that the hand can demonstrate 
the cbntmurty of sensory nerves Hy both cutahebus 
sensation and finger movements. 
When doing the secondary survey, every bone in the 
body should be palpated and mahipulattd to deter- 
mine the injury. The only exception to the manipula- 
tion is v. ith possible spirial column injuries. Some 
bones such as the ribs and iHe pelvss, can be palpated 
by applying direct pressure. As in .he case of the 
pelvis,' this means bilaieral pressure on the anterior 
.ilinc s^:^nes_and a simultaneous posterior direcuon to 
elicit pain. Pressure ove- the symphysjs pubis will also 
flex the neivic ring to detect any existing Tr-^ctares. 
. It is difiicLlt\ua;r' tirti^ to jdistingaish betw^c^i ^y^c- 
tures and sprains vdthout roentg nograp?hy (X-ra>). li 
there is a cljf.stion immobilize and treat the injury as 
if it were a f victnie. injeneral, the pain produced by 
a fracture wii? cause muscular sprism. The patient, 
therefore, wi^J g^iard or not move that fir^ctured bo^i 
>t Si): Iti? not irwe that a frdctiire produces paralvsis 
Hisial to the frajiure. Only n.erve damage v^rO':iuces 
paralysis. H?e rain may be so great, however, tha: the 
; patient does not voluntarily rndSf ihe bone or its 
i muscular attachment. « 



Ulit 3- PatRbpRysloiqgy and 
:iiartaieriieht bf Orthopedic 
injurivfs 

Table 9.1. gives the signs an4-syinpi6ms of common 
orthopedic j injuries— fractures, dislocations^ arid 
sprains. 

Fractures 

A fracture is k breal; in the continuity of bone. It may 
either, be closed, in which case the overlying skin is 
iftac', or operi, in which case there is a wound over 
:he kfacture site. In an open fracture, bone riiay or 
mr.y not be protruding through the wound. Operi 
fractures are more serious than closed fractures, ber 
cause the risks of coniaminatiori and _irife/:tidn are 
gre&ter. The radiographic appearance of the fracture; 
is used to determine both definitive treatment and] 
prognosis. « 



; ra*le9.t : \ 

Common Orthopedic Iiyuries: Signs and Symptoms 



Fracture 



Pain, 

tenderriess. 

Deforriiity or 
shdrteriirig. 
Loss of use 

Swelling ........ 

ficchS'mosis.... 

Grating... ...... 

Gwdfdirig... 
Exposed bone 
ends. . 



Dislbcatibri 



Sprain 



Pain. 



Defdritiity.............. 

Loss of 

lovement. 
Swelling^ . .....y. ... 

Ecchymosis.... 

Located at jqirit... 
} 



Pain on 

movement; 

tendeiness. 
No defontiity. 

Painful 

riioyeriierit. 
Swelling. 
Redness. 



;\ transverse fracture cuts across fhe "^one at a^ht 
angles to its long axis and is oltep caased by direct 
injury. Th-^ gre'iristick fra:;s^re is an incomplete frac- 
ture that cdn:mcnly occurs in chilur^n^ whose botM,:* 
(like green sticky) are stiill piiable. Spir^ fractures 
usually, result from twisting injuries, ^id^ the fracture 
Mne has the appearance ol a spring. The fracture line 
ail oblique fracture cros^^es the bone at aii oblique 
un^le, or 2n a slanting direct on^ In impacted fractures^ 
the broken ei:d-; if the bonj are jamnied together and 
functioj;i .'IS if no frc^ctuie were ^^re^at. A^om- 
n;,: oted Uacture is* o>:.. i>i which the bdn^ is fragment- 
ad into more thc.n tv/'- picxes (splintt?%^a or^crushed) 
(se*. Fig. 9. 14). . 

Fractures— everi Tr er t -acttjres- -seldom present 
immediate thrcui to life, .^n-^ Ti-:s their veatircnt 
should be deferred' witl :Te-^fcreat^:ing. covMitint^s 
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Transverse 




Impacted 




have been handled by establishing an airway and by 
cdntf piling hemorrhage, tburhiquet is practically 
never necessary in /treating an open fracture, ev^^ 
when a limb has been mar gled beyond all possibility 
of salvage, or a traumatic imputation. Only when all 
iife-threatening conditions have been dealt with is it 
?PP^9L"^J^ identify and immobilize ail fractures in 
preparation for transport: ^ 

Immobiii:^aticn is commonjy accomplished by splint- 
ing, which is done for theJf^Howiii^ reasons! 

To prevent a closed fractu^ from beco::iing an 
cb'^h one. 



Figure 14. TiM^f[^ Fractyre and dthef 
Common Fractarss \ 



To prevent damage to surrounding nerws, blood 
vessels, and ^r^her' tissues by the br^icen bone 
ends. » 

To lessen bleeding and swelling. 
To (dimi.'> sh jpatn. 
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Principles and specific examples of spj^ihtihg are dis- j 
cussed in Unit 4 of this module. ^ ou should: / 

• dealing with M r :^en injurv, irngat,e with copi- 
ous amounts of normal salim* to regidve all dirt/ 
and dehns: Dress thi wounds before' splinting the 
fractures. _ - / " / 

1 



. * 1 

* : Straighten any severely angiilated fractures that 

c^n be safely s. Aightened. Do riot attempt to 
straighten fracti* ' involving the elbow. 

* Do not push back bone erids that may be pro- 
truding from an djreri fracture; they may reduce 
spbritarieously lipdri traction or splinting, iniga- 
tidn shduld be performed to rebove the debris so 
that hone is pullod into the wound. 

* Imriidbilize exf remitles before mo ving the patient. 
This ddes riot mean, however, that it is necessary 

* to apply splints. If'may be necessary to either 
splirit the injury for extrication or to extricate 
usiog in-line traction, splin'dn^ after extricatidri. 
In-line traction is 'applied by jholding sdrne pdr- 
tion of the extremity distal to the fracture, ^pply^-^ 
ing traction along" the long iif is with c^e L ^^d 
while supporting theL extremity beneath tsi't 

__^ttTrc ^^i>h ^tif> o ther. _This,MdlI lir tbe-^x' : l^'^^oz^ 
, pp move thel patient dr alldw '^^"t^^^^°^? 

^^mself while protecting the fi^iu* from further 
{ /injury. ' ^ _ 

* Kilmmobilize the jbirits above and below a fraciarc. 
M^ipuLation of a fracture can be a two-person oper- 
ation. This shduld be accomplished by one person 
stabilizirig the bdriy fragment proximal to the injury 
while the other person applies m-line traction with 
brie harid and with the other ^and supports the frac- 
ture. The distal fragmenj is moved in line with the 
lirdximal fragments. Muscular attachments and spasriis 
df the proximal fragment freciuently make riapvemertt 
difficult: Before movement can be accomplished, it - 
may be necessary to relax the muscle sjjasrii by apply- 
ing gentle traction, gradually inereasirig the strength, 

: The position of the proximal fragriierit cari be deter- 
mined by palpation; but kudwledge of the muscle 
origin, in.,ertions, and theiv- furictidris can help antici- 
pate its locatioti. j ' 

DislocatiDiis ' 

A dislocation is the displaceriieht of a bone erid from 
its articular surface, accdnipariied sdriietimes with 
tearing of the ligament/, that riorTrially hdld the bone 
ejid in pl^ce. The shoulder, elbow, fingers, hips, and 
ankles are thejdints nipst frequeritly affected. 
Thej principal syriiptbtf^s of disldcation are ei;her pain 
or i feeling df* pressure dver the involvec ;6int and 
loss of Siif^tidri df the jdint Tlie principai sign of 
dislocatiori is defdrmUy. If the disiOjcated bone jnd is 
pressing oriuJieryes o^ blood vess;eis, there may also ^ 
cdriiprdriiise df the corresponding functions— thii* is, 
nuriibriess dr paMysk When 
dealirig with a ft-acture or disloca^tioni always check 
the pulses' strer^th, and sensation distal to the irijury. 
The general pflncipje of treatin^^ dji^'iocatidris is td 
iminobiUze the/involved part in the positidri iri which 
it w^ found. Do not straighten or atteriipt reduction: 
• If there is no distal pulse in the irivdived extremity 
and if it is hot restored by "geriUe mariipvlation, trans- 



■ - - ■ - • -M^-- ■ ■ 

port the pati^Snt td the hdspita prpriiptly. G^ritlp ^ 
nipolation is accomplished, by iri-lirie traction afld by 
moving the distal bone fragmerit iri lirie /with the 
proximal fragriierit. When reducirig a disi/K;ation in 
the field, keep iri riiirid that sevei e muscle ^astns may 
be present. Muscle spasriis nlay iricrease with the p^-*' 
sage of tiirie. Therefore, reduction should 
plisheJ as sddn as practicable, making aHowances^f^^^ 
the patierit's other injuries. Because oHhe difficulty in 
identifyirig a fracture above the joint (supracondylar 
fracture) df the humerus or elbow, no attraipts should be 
riiade td reduce them. If pulses are absent^ in an elbow frac- 
ture, irilriidbolize the elbow at apprdximately a 45 ° ahgle^ 
Extreme flexicon or extension may further coriiprdmise 

the vascular supply: , " j : 

^ 1 ■ '. 

When attempting to reduce dislocations, in-lirie tractidri 
should be applied slowly and' steadily to relax the riiUscle 
-^sp asm. then ilie disial bune i/iio uld be leLuirieUlo its nlT^ 
mal position relative to the proxiriial bone. The (fistal 
bone— and not the prdxiriial bone— should be 
maneuj^ered. Tendons dr ligariierits riiay becOiite entrap- 
ped between the articulating surfaces riiakirig closed reduc- 
tion impossible, if the dislocatidri caririOt be reduced after 
one or two atteriipts, trarispdrt the patierit to the hospital. 

Sprains j- 

sprains are/ injuries in ^vhich ligaments ar(? partially 
torn, and /usually or .iur when a idirit is sudderily 
twisted beyond its ncimal range df iriotiOri./ Sprains 
most commdnly a!itct the knees arid arikl€»^ arid are 
characicrized by pain, swellirig,, arid discoloration 
over the injured idiht, Urilike fractures arid disloca- 
tions, sprains usually dO riot -' Uest <^efonnity. it is 
best, however, td trei^t, the 3^ am ^ if it weie a 
fractu2-e arid td immobilize accordingly., t^^ 
sprained jdirit i^iduld be eleviited, and an ice com- 
press, if available, should be applied. 



Strains 

Strains are 
*'arou'^'^ i*^" 
w • 
ated 

'if i^t. 

weigi..^t^-'^^ 
as td the m 
' iriiriidbilized 
partrilerit. 



sdft-tlssue iryuries dr ri-jiiscle ispasins 
\ i»rid are characterized by pairi on acrive 
, IS rip defonriity or swdling- associ- 
. arid passive tridvefflent elicits liule^ 
. r .ins are best treated by avoiding 
^ tne injured area. If" there is^doabt 
ixitc or the trjury, the extremity may be 
periding ev5i'-uation in the emergency dc- 



Unlt 4. TecRniques-of 
A/lahagemeilt 

General] Principles of Splinting and 
Immobilization 

In the manageriierit df riiusculoskeletal injuries, re- 
member the fcHowirig priricipJcs: _ 
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Severely angulated fractures of long bones should 
be stj-aightened before splind to the 

patient 'that straightening the fracture may cause 
momentary pain, but that it will aSate significant- 
ly once the fracture is straightened and splinted; 
Any overlying clothing should be cut away. 

Do not straighten dislocations: and any fractures 
irivdlvihg the spine, shoulder, elbow, wrists or 
knee. 

The adage "splint them as they lie" should be 
changed, to "immobilize them where they lie.** 
Splinting may well be accomplished after extrica- 
tion. If pulses are absent, splinting may riecessi- 
t **• tnanipulatidn of tile fracture to its normal 
pcsition. 

In open (compound) fractures, no attempt should 
be made to push bone ends back beneath the skin 
^PJ"^^^"^!.^^. should simply be cov>ired with a 
sterile dressing. 



The join Is _ should ^e immobilized above and 
below the fracture (e.^., at the wrist and elbow 
for fractures of the radius and ulna). 

Splinting should be done firmly, but riot so tight- 
ly as to restrain, or occlude, circulatidri. Distal 
pulse should be checked after the splint is in 
place to be certain that the circulation is still 
adequate. If the pulse disappears, the splint 
should be loosened until it is again palpable. Air 
splints should be checked and rechecked to m^ce . 
certain that they are not overinflated. The ankle 
hitch on the traction splint should be inspected so 
that it is not applied too tightly across the foot; 
all areas of contact should be padded. The proxi- 
ma! end of a lower extremity splint should not 
press against the. groin. Board splints should be 
long enough, well padded, arid for stability well 
secured to the uriinjured parts of the body. 



For fractures above the knee or about the hip, a 
traction splint is best (Thomas half ring or Hare 
traction). Such fractures can be well managed by 
supporting the extremity with the hip and knee in 
'slight flexion and the extremity, stabilized _by 
strapping it to the uriinjured leg. Because inflat- 
able splints do riot splirit above the joint they 
should riot be used. However, prietimatic Military 
Ariti-shdck Trousers (MAST) cari splirit both hips 
arid kriee jdirits. 

For massive trauma to the lower extremities, 
MAST can be used as a splint and will also help 
achieve hemostasis. (see Module H for MAST 
application.) 

All fractures shduld be imihdbilized before 
mdving the patient. 

Fracture of the tibia or fibula can be managed 
with traction splints, air splints, or wooden or 
ladder splints. Whichever kind is used, the knee 



must also be immobilized. MAST canridt be used 
for beiow-the-knee fractures; 

^^^D_9!^^^_ j?^^i^P^^_??'^_'}^^_ available, the long 
backboard can be used to manage almost any 
fracture. 



• An upper extremity fracture can usually be man- 
aged by immobilization against the chest. 

^ The fingers and toes should be exposed even 
though they are included within a splint. . 

types of Splints 

Any device used to immobilize a fracture or disloca- 
tion is a splint. This device may be improvised, such 
as a roiled newspaper, cane, ironing board, or virtual- 
. ly any other object that can provide stability; or it 
may be one of the several commercially available 
wckxlen, inflatable, or traction splints. It is with these 
latter devices that this sectibri is cdncerhed. However, 
the lack of a cdriimercially riiade splirit shpuld never 
preverit a parariiedic frdrii properly iriiriidbilizirig ari 
injured patierit; multiple casualties riiay tax the re- 
sdurces df everi the best-equipped ariibularice, arid iri- 
genuity iri impfdvisatidri will be necessary td render 
adequate cafe. 

A rigid splint is an inflexible device attached to a limb 
to maintain stability. It may be pimply a padded 
board, a piece of heavy cardboard, or an aluminum 
splint molded to fit the extremity. But whatever its 
construction, it must be long enough to be secured 
well above and below the fracture site. 

To apply a rigid splint, the extremity is grasped above 
and below the fracture site and gentle traction is 
applied (see Fig^ _^ J_^)-_^^_^Pji"_^L ^dequately^p^ded 
to assure even pressure, is attached to the extremity. 




Figure 15. Maintaining Traction 
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Figare ie. Traction and Splint Wrapping 

While one rescuer maintains traction, the other wraps 
the limb and; splint in self-adhering bandages, tight 
enough to hold the splint firmly to the extremity, but 
not so tight to occlude the circulation (see Fig: 916). 

Air splints are useful primarily for immobilizing frac- 
tures involving the lower leg or forearm. The tech- 
nique of applications will depend on whetlier the air 
splint is equipped with a zipper. If it is not, the sphnt 
shbuld be gathered on your arm so that the bottom 
edge is just above the wrist. The patient's hand or 
foot should be grasped while maintaihiiig proximal 
traction, ando the air splint should be slid over the 
rescuer's hand onto the patient's extremity. The air 
splint should be positioned free of wrinkles. Then, 
While continuing to maintain traction, the splint 
should be inflated by mouth. If the air sphnt has a 
zipper, it should be applied to the injured area while 
the assistant maintains traction proximally and distal- 
ly, and then it shoulld be zipped up and inflated (see 
Figs. 9.17 and 9.18). In either instance, the splint 
should be inflated just to the point when a finger 
against the splint Will make a slight dent. 
After applying the J5neumatic spUnt, check the skin 
cblor and pUlse and ask the patient if the pain Has 
been partially relieved by stabilization of the fracture. 
Check the skin color and pulse through the transpar- 
eht splint every 5 minutes to guarantee continned 
good circulation. Ask the paUent if he or she has 
sensation in the fingers or toes. 

the fingers should not protrude beyond the end of 
the air splint. (If the fingers or toes protrud e jeyond 
the end of the air'spfint, it might act as a tourniquet.; 
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Figure 17. How to MalntalhLTractlbn While 
Applying ah Air Splint 

Again, it is impbrtarit to remember that the splint 
must come above the joint proximal to the fracture. 
The applied splint that does not immobilize the joints 
both above and below the fracture ads as a lever arm 
and can actUaily worsen the injury. For example, if a 
splint is applied that does not come above both the 
elbow arid the fractures iij the radius arid ulna^ the 
tdtation and movement of the bbne is riot stopped. 
Muscle, nerve, and vascular dariiage cari continue de- 




Flguie 18. How to Maintain Traction WhllB In- 
; _ flating Air Splint 
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spite ^he splint: This applies to fractures of the lower 
extremities as well; 

If a femoraj j^racture is involved, the spiint must in- 
clude the hip^ which means the use of either the 
MAST or a traction spiint, such as a Hare traction 
splint or Thomas half ring. 

Air splints must be carefully monitored so that they 
do not lose pressure or become overinflated. Overin- 
flation is particularly a danger when the sphnt is ap- 
plied in low temperatures and the patient is subse- 
quently moved to a warmer area, where the air in the 
splint expands. A hemorrhage into the fracture site 
can increase splint pressure as well. 

TRAeXldN SPtlNtS. 



Traction splints are used to provide constant pull on 
an extremity, supplying the traction that is always a 
part of the immobilization of a fracture and prevent- 
ing broken bone ends from overriding due to muscle 
contraction. They do not reduce the fracture, but 
simply immobilize the bone ends and prevent further 
injury. Traction splints are generally used for frac- 
tures of the femur or the hip. 

The most commonly used traction splints are the 
Thomas half ring splint and the Hare tractidh splint. 
The basic principles of application are the same for 
both: 

• Traction is applied to the injured leg by grasping 
the ankle and calf and gently pulling. 

• While the first rescuer maintains this traction, the 
second rescuer shdes the splint under the leg and 
secures the half ring splint in position, pressing 
firmly against the ischial tuberosity — the rounded 
projection of the hipbone. 

• When the half ring has been fastened, the second 
rescuer applies and secures the ankle hitch. 

• Traction is developed by tightening the winding 
device, or windlass, until the patient experiences 
relief of pain. 

• The splint is then elevated so that the patient's 
foot is clear of the ground or the stretcher, and 
the leg is secured by cravats or Velcfd straps at 
intervals along the splint. 

• A Hare traction splint is applied in much the 
same way as the Thomas half ring splint. But 
with the Velcrd straps between the two longitu- 
dinal rdds arid the tractidri apparatus at the foot, 
the applicatidri df tractidri becomes much simpler 
arid much faster. 

• Distal pulses, cjjtariedus serisatidri, cdldr, arid cap- 
illary refilling must be checked every 5 td 10 
minutes after applying either splirit. 

Removal of motorcycle helmets in the . proper maririer 
is verj^ important.- Cervical spine injury can result 
from neck motion if the helmet is removed in a hap- 
~hazard"m^riner. 



Two rescuers are required. The first takes a pdsitibri 
by the pat[prit*s head placing the palrti df each harid 
on ia side df the helmet. The Idrig arid ririg fmgers 
should., overiap the bdttdm df the helmet arid be 
touching the mandible. In this manner, in-line tractidri 
of the cervical spine can be appiied without idsirig 
head traction. Additional traction ;:an be obtained by 
pulling on the mandible. 

The second rescuer slips one hand beneath the back 
of the helmet, placing it firmly on the back part of the 
skull, the "dc?ciput, with the thumb and long fingers in 
contact with the mastoid process (the projection of 
the temporal bone behind the ear), or the cranium just 
abdve the mastoid. The second hand is slipped inside 
the frdrit df the helrhet, the thumb arid long finger 
each touchirig a side of the maridible. Thus both res- 
cuers apply iri^lirie tractidri iri the same direction. 

The rescuer at the head df the iJatierit, after Iddseriirig 
the chin straps, pulls the helmet dfT the victim's head. 
Because helmets are egg-shaped, care must be takeri 
to expand the helmet laterally to prevent injury td the 
ears. After the helmet is removed, the first rescuer 
pjaces his or her palms^over the ears of the patient, 
the thumb in the temporal region, and the fingers 
along the zygoma (cheekbone), shaft of the mandible, 
sternomastoid muscle, and occiput to apply appropri- 
ate in-line traction (see Fig. 9.19). 




Figure 19. Sh*Lihe Traction 



Arm slings may be fashioned from cravats (triangular 
bandages) or kerchiefs and are particularly useful 
when supplementing the rigid splints of the upper 
extremity, further immobilizing the area and relieving 
the weight. 

Td apply a sliri^, the splinted extremity should be 
p^laced in a cdrnfortable pdsitibri acrdss the chest (see 
Fig. 9.20). The Idrig edge df a triarigulai* baridage is 
then laid aldrig the patierit*s side dppdsite the injury. 
The bdttdm edge df the baridage is brdUght up dver 
the forearm and tied to the side of the patient's neck. 
The pointed edge of the sling, at the elbow, is tied or 
piriried td form a cradle. . 

The slirig and swathe provide further immobilization 
arid are particularly useful iri stabilizing clavicular 
fractures. The slirig is applied in the aforemeritidried, 
JniEmrier, arid then drie or twd wide cravats are"appXied 
_atdund the bddy a rid tied fitml y- m^lzce (see Fig. 
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Figure 20. Arm Splint 

9.21). Selpadhering bandages, elastic bandages, or 
roller bandages can also be used. 

A pillow splint immobilizes an injured foot. A,h^ ordi- 
nary pillow is molded around the foot in a position of 
comfort and is secured with several cravats (see Figs. 
9.22 and 9:23). 

MILITARY ANTI-SHOCK TROUSERS. 

MAST are, in effect, a type of ai^spHnt. MAST may 
be used for lower extremity trauma and is especially 
useful for pelvic fractures. Caution must be exercised 
to avoid overinflation. 

Managemeht-6f^^ 
Fractures 

CLAVICLE. 

clavicular fractures. Usually midshaft, can detected 
by palpatiph and observation along the shaft of the 
clavicle. They most frequently occur in children,_ahd 
there is usually good approximation of the bony frag- 
ments. 

YdU can obtain immediate stabilizatibn by usihj the 
sling and swathe to prevent shoulder mbtibri. Better 
yet, is a figure-of-eight' bandage, which holds both 
shoulders in a very militarylike fashion. Padding 
should be placed beneath the axilla (ailnpit) to protect 
the axillary artery and veins and the brachial plexus 
(nerves of the neck and axilla). Always check the 
radial pulses after application of a figure-of-eight ban- 
dag e to make sure that the blood flo w to the arms has 
not been compromised. 




Figure 21. Swathe 




Figure 22. Pillow Splint 
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Laceration of the subclavian artery or vein by a spi- 
cule of bone from a fracture rarely occurs, if blood 
ioss occurs, it is contained within the retrqcjav^icujar 
area and is sometimes difficult to detect Pneumotho- 
rax (the presence of air or gas in a pleural cavity) is 
even rarer. 

HUMERUS. 

Proximal fractures of the humerus are usualiy sus- 
tained by falling on an outstretched arm. The diagno- 
sis is sometimes difficult in such proximal fractures 
because the broken parts are frequently impacted, Pal- 
pation throughout the length of the humerus, three- 
point manipulation, aiid rotation of the humerus can 
identify thj presence or absence of most humerus 
fractures. Fractures of the shaft usually cause gross 
deformity, swelling, and pain. .In proximal head frac- 
tures, pain and tehderhcss beneath the deltoid muscle 
or near its iriseriibri may be the only symptoms; but in 
a fracture of the shaft, the patient will riot be able to 
rtibve the arrii. 

The most effective method of stabilization is to sling 
and swathe to immobilize the fracture against the 
chest. Wood splints can be added for prote^tjon^ l^t 
cannot be used alone because they do not immobilize 
the joint above the fracture, initial stabilization can 
also be accomplished by usin^ a long backboard and 
sandbags and keeping the patie nt's upper arm at his or 
her side and the forearm across the abdomen. 

HAND. 

Fractures of the metacarpals and phalariges rilay be 
either iriipact or iricoriiplete greeristick. FreqUeritly di- 
agnosis is based bri pairi albrie. A typical •*boxer's 
fracture'' bf the fifth metacarpal can result when the 
victim delivers a punch. This produces a slight palmar 
angulation of t-he distal third and can be most easily 
detected by posterior palpation. 

Vascular and nerve impairment may occur. When 
faced with such complications, the distal fragment 
should be brought in line with the proximal fragment 
to try to reestablish blood flow. If this realignment of 
parts is not readily performed, the patient should be 
transported promptly to the hospital. Warn the hospi- 
tal that a patient with such complications will be 
arriving. 

EL&OW (DSSTAL HUMERUS AND PROXIMAL 
RADIUS AND ULNA). 

Fractures at the elbbw are frequeritly supracondylar 
humeral fractures. Children are. frequently the vic- 
tiriis. The resultant pain and inability to move the 
elbow after palpation signal this fracture. These frac- 
tures are particularly serious because of the proximity 
of the fragments to nerves and blood vessels. 

Elbow fractures are the most frequent type of frac- 
ture associated with severe vascular i:bmpromise. De- 



creasihg the angle o^' the elbow by mahipulatidh can 
sdmetiriies relieve vasclilar dbstrlictiphs. However, be^ 
cause of the close apprbximatibh aiid the restrictibn of 
vasciilar mdvemeht, operative iriterveritiba arid/br 
yasciilar repair is frequeritly riecessary to reestablish 
blood flow tb the extrerility. If ybu are withiri 30 
riiiriUtes bf a hbspital, bfirig the patierit iri pfbmptly 
father than attempting any pn-the-scene marilpulatidri. 

POREARM (SHAFT AND DISTAL RADIUS AND 
ULNA). 

Fractures bf the foreafrii are usual ly produced by a 
fall bri the butstretched arrii. Shaft fractures of the 
radius arid Ulna arid distal fractures are diagnosed by 
palpatidri, three-point pressure, and rotational move- 
ments, from pronation (pa[ms down) to supination 
Xpalms up). Even though midshaft fractures usually 
produce great deformity, it is not uncommon for frac- 
tures (particularly in the elderly) to be impacted and 
relatively stable. Therefore, roentgenographic evi- 
dence is necessary to confirm that no fractured exist. 

Frequently the best method of managiitg this fracture 
is to apply a sling and swathe aldhg with a ladder 
splint or shprt board splint td stabiiize^he wWst. Cbrii- 
plete immdbilizatidh jnust include the jbirit above the 
fracture, the elbow. This rilearis, bf cburse, that prieU- 
matic splirits dr rigid Ibrig bbard splints must immobi- 
lize the arrii iri full exterisibri. It is frequently difficult 
tb tfarispbrt the patierit in this position, and it is un- 
cbrilfbrtable for the patient. 

A heihdrrhage df 250 to SCO cubic ceritirileters (cc) bf 
blood can bccur iri the area bf the fracture. 

The fracture should be immobilized with 4-inch- 
square g^uze pads and a sling applied in the position 
of function. Straight splints such as tongue depressors 
or short pneumatic splints can also be used. Complica- 
tions of these fractures are minimal. 

PELVIS. 

A fractured pelvis cdmmdrily results frdm; cdmpres- 
sidn injuries and falls. Bilateral pressure applied to the 
ahteridr superipr iliac spines can elicit pain on mdve- 
riierit of the pelvis, as can pressure over the syriiphysis 
pubis or bilateral pressure bver ther greater trbchariter. 

Lbrig bLckbbards br MAST's cari irilrilbbilize such 
fractures. MAST's provide the added beriefit of stop- 
pirig ariy bleedirig (hemostasis). Intravenous fiuid re- 
placement must be carried out. Scoop stretchers can 
be used to move the patient onto a lo^f backboard 
but are seldom enough on their own to provide stabi- 
lization. 

Blood loss from pelvic fractures is probably the most 
extensive of any fractures. Two to two and a half 
liters of blood can leak into the retroperitoneal space. 
Shock can develop from this fracture aldhe. There- 
fore, MAST'S are especially beneilcial in the mahage- 
me nt df these patie nts. Th e MA ^T4 s usefu l fojLheihol-^ 
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stasis and volume replaceirieht Ihtrayeribus infusidris 
are generaiiy easier to start after the MAST has been 
applied because the veins are fuller. 

HIP. , 

Fractures of the Hip can either be of the acetabulum, 
the surgical neck of the femur, or the shaft near the 
trochanters and are caused generally by a fall or some 
other type of trauma, such as hitting the dashboard 
with the knees in a head-bh automobile crash^ Shor- 
tening and external rbtatidri of the leg and pain when 
moving the extremity are frequent physical findings. 
Traction splints (Thomas half ring or Hare tracUon 
splint) are preferred for management of this_ tyj^e of 
fracture, although a long spine board or the^ MAST 
can also provide immobilization. Keep in mind that 
blood loss is usually minimal, but can approach 250 to 
500 cc. 

FEMUR. ; 

Tenderness or midshaft ahgulatiori of the femur are 
the most common physical fihdirigs. Three-point pres- 
sure and rotation of the extremity can be helpful in 
Management of this fracture is similar to management 
of hip fractures; traction splints_are preferred. Pneu- 
matic splints other than the MAST do not immobilize 
the joint above the fracturi They can instead provide 
a fulcrum for movement and be more harmful than no 
splint at all. VaLscular impairment can occur, with 
blood loss from 750 to 1,250 cc. Traction splinting of 
the leg should relieve most vascujar impairment. The 
simultaneous use of traction splinting and MAST is 
often necessary in severe hip or femur fractures when 
hypovolemic shock— caused by a drastjc reduction in 
the body's plasma— is presenj or is likely _ti develop. 
When this is necessary, apply the MAST over the 
traction splint. 

KNEE. 

Fractures of the knee, like those of the elbow, are 
frequently supracondylar. Impaction with minimal An- 
gulation may make these fractures difficult to identify, 
except by testing for tenderness. 

When treating a fracture of the knee, as in all femoral 
fractuies, the knee must be immobilized. Therefo^, 
similar management techniques as with the iiip aitb 
femur are used. However, pain and bccasibnal angula- 
tion of this fracture may prevent the use of traction 
splinting. Therefore, splinting the knee in the position 
most comfortable to the patient may require the use 
of wire splints, such as the ladder splint. 

The position of the fracture causes vascular complica- 
tions similar to those in elbbw fractures. Therefore, an 
attempt to reestablish impaired circulatjon js neces- 
sary, brt may ribt be shccessful. Onl^^ 
sure' should be used to correct 4he def ormity. Patients 



transportation before those with fractures in the shaft 
of the femur devoid of vascular impairment. 

TIBIA AND FiBOtAi 

F'ractures of the tibia and fibula, particularly^ those 
hear the ankle, resemble a sprain or strain and can be 
difficult to identify. Although angulation may be pres- 
ent in the midshaft, pain and tenderness may be the 
only evidence ot injury distally. 

Long leg pneumatic splints, tractibri splints (Thomas 
haj| ring or Hare), or board splints are all acceptable 
methods of immobilizing this fracture. The MAST 
does not imrnobilize the apkle arid, therefore, cannot 
be used as immobilizatibri for below-the-knee frac- 
tures. 

Vascular cbmplicalibiis, particularly around the ankle, 
are nbt uncbmiribh, especially if a fracture dislocation 
at the ankle has occurred, if vascular impairment is 
secbridary to a fracture dislocation, reduction should 
be attempted in the field even though the wound ifiay 
be dpeii. 

FOOT. 

Like fractures bf the hand, fractures of the metarsals 
and phalanges are relatively benign and can be de 
ed by palpation. Immobilization with a short pneumat- 
ic splint (pillow or rigid), angulated to fit the foot, is 
appropriate stabilization^ Gomplications rarely bccur 
with these fractures. However, patients with heel 
fractures from falls should be examined for fractures 
of the hip or spine. 

Mahagemeht of Orthopedic Injarles— 
DIslocatibhs 

Generally, dislbcatidns should be^immo^lized as they 
are found unless definitive treatment is more than an / 
hbur away or there is an absent pulse distal tb the 
iryury. Usually dislocations are mosj easily treated 
shortly after they occur, before severe muscle spasms 
develop. Although dislocations can ihvblve any joint, 
those that involve the shoulder, the carpal-interpha- 
langeal, ankle, metacarpal-phalangeal joints in the 
lower extremity, and radial head dislocations in the 
small child are most amenable tb early management. 
Fractures can accbmpahy dislocations; X-rays of the 
area must be taken after reduction, if reduction i^ 
painful, abandon further attempts until^ ropn tgenogra- 
phic evidence is available to pinpoint the extent of the 
injury 

Frequently, dislocations ^re compounded by jbiht, 
capsular, or ligamentous impingement that prevent ris- 
ductibn. After reduction of the dislocatipn, immbbili* 
zatioii must be accomplished as if the disiocaticn 
a fracture. 

SHOULDER. 

A depressibri above or below the glenbid joinL a n d 



M^k^^fractureyihHiild-Teceive treatment and restncted^ fflDtibn will identify tfi.s d.slocat.on. immo- 
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biiize the upper arm in the sling and swathe, padding 
the armpit; Frequently it may be necessary to use a 
pillow or blanket between the arm and the chest wall 
because the arm is fixed away frbrri the chest. In 
patients with recurrent shoulder dislocations, the fol- 
lowing fjrbcedure could be attempted: Place the pa- 
tient in a fjrbrie pdsitibn on a stretcher, the arm dh the 
irvjured side dangling off the stretcher to its full 
length. Instruct the patient to hblU ah empty bucket 
while water is slowly poured into it ([adding increased 
wdght). By so dbihg, the shoulder dislbcatibri may be 
reduced. Another method to produce reduction is to 
tape a 10- to 15-kilbgfam sandbag to the dangling 
hand. Generally, it is not necessary to attempt this in 
the field. 

ELBOW. 

pislbcatibh bf.the elbbw in a small child (nursemaid's 
elbow) is diagnosed by" painful movement*^ of the 
elbbw jbint. The dislocation occurs when the child's 
ftill weight is supported on the extended arm. 

The elbow should be immobilized with the sling and 
swathe or with a long arm padded splint. Fall 180** 
extension or flexion of less than 90" should be avoid- 

^ ed to diminish the chances of vascular compromise. 

■ Attempts at redaction by movement of the wrist from 
^extreme pronation to extreme supination while flej^ii^ 
the elbow should be made only when there is vascu- 
lar compromise and medical care is more than 30 
minutes away. 

PHALANGES. 

Both metacarpal-phalaiigeal and iriterphal^^ jbint 
dislocations are identified by bbvibus deformity of 
jbihts and painful mbvement. Dislbcatibns bf the 
metacarijal-phalangeal 'and interphalangeal Joints of 
the foot are managed like those of the hand — by 
splinting in a position of function. 

, Siabiiizatibn bf the fracture and/of dislbcatibn tb an 
adjacent tbe with tape, placing padding between the 
toes, is sufficient. Traction applied proxinially and 
distally to the involved joint relaxes the muscular 
spasm, allowing movement of the articular surfaces 
into their normal position, if reduction is performed, 
take an X-ray to rule out any associated fracture. 

ANKLE. 

Dislocations bf the ankle are frequently, associated 
with fractures. Generally, there is gross deformity of 
the ankle, but bften it is not possible to distinguish a 
fracture from a dislocation. 

Treat ankle dislocations as if they were fractures — 
immobilize the ankle with eliher leg splints, air splints, 
or a pillow <inlint. If ther^ is vascular compromise, 
reduction should be attempted. Placement bf bne 
hand over the Achilles tendbn at its attachment tb the 
calcaneus (heel bbhe) and the bther hand bver the:— 



dbrsiim (back) bf the foot puts the hands in the 
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proper posiuon to apply traction: J^requently, much 
traction is necessary to return the foot to its proper 
position. Assistance from a partner is required to pro- 
vide countertraction and is best accomplished by ap- 
plying a hand tb the knee. 

If the reduction does not occur readily in a patient 
with vascular compromise, the patient should be 
transported to the hospital immediately. 



Giossary 

cfartilage: A tbugh, white cbririective tissue that covers 
the jbint surfaces bf bbhes. 

cravat: Triangular bandage that is Used for fashibning 
a sling br swathe. 

cfepitatidn: Crackling; the sensation felt bf heard over 
the fracture site when broken bone ends rub 
together. 

diaphysis: The main, central shaft of a long bone. 

dislocation: Displacement of a bone and from its joint. 

ecchymosis: The purplish discoloration of skin caused 
by the passage of blood from ruptured blood ves- 
sels into subcutaneous tissue; bruise. 

epiphysis: The end pbrtibns bf a Ibng bone. 

fracture: A break in the cbhtijriuity bf bbne. 

closed fracture: One in which the skin overlying 

the site is intact, 
commihiited fracture: One in which the bbhe is 

brbkeh intb mbre than twb pieces, 
gfeenstick fracture: An incbmplete fractiire com- 
monly fbund in children, 
impacted fracture: One in which the broken ends 

of the bone are jammed together. ' 
oblique fracture: One in which the fracture line 

crosses the bone at an oblique angle or in a 

slanting direction, 
open fracture: One in which there is an open 

wound over the fracture site, 
spiral fracture: One in which the fracture line 

twists arbuhd and thrbugh the bbrie^ 
transverse fracture: One in which the fracture line 

is straight across at a right angle to the Ibhg 

axis bf the bbhe. 

immbbilizatidh: Prevention bf mbvement bf use bf an 
injured structure. 

ligament: A strong band of tissue that connects two or 
more bones. 

marrow: The soft, fatty substance that fills the medul- 
lary canal; responsible for the formation of blood. 

medullary canal: The hollow central portion of the 
bone; contains the bone marrow. 

periosteum: The outermost layer bf bbne. 

' positidh 0^ ftincHon: Maihtehahce of the curve of the 
- :hand by use of a_rbJl_bahdage_wJieh immobilize 
the wrist, hand, or finger. 

16 
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reduction: Restbratidn of the ends of a fractured bone 

to their normal anatomical position, 
sliiig: A bandage that is suspended from the neck to 

siippbrt ail injured arm or head, 
splint: Any ..device used to immobilize a fracture or 

dislocation. 

sprain: Injury in which ligaments are partially torn. 
'Strain: Soft-tissue injuries or muscle spasms around a 
joint. 

swatlie: A bandage used in conjunction with a sling " 
that is wrapped around the body to secure the 
injured arm. 



tendon: A fibrous cord or band th^t connects a muscle 

to a bbrie. . " 

traction: Method used to reaUgn fractures arid dislbca- 

tibris by application of a pulling forc| tb the site, 
windlass: Device on a Thomas half .^S splint that 

creates pull by winding rbjje around a handle. 
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Mealcal Emergincles 



Most medical emergencies that are encountered by 
paramedics have been discussed in other chapters of 
this Manual; presented beiow are only those emergen- 
cies that hax e not been dealt with before. 



Unit 1. Diabetic Emergenei^s 

Diabetes mellitus is a disease that occurs when the 
pancreas cannot secrete, enough insulin to control 
blood glucose levels fsee Module II). Insulin is a 
horjnone produced by beta cells in the ^'^'ets of tan- 
gerhans of the pancreas. When blood glucose rjses, 
the beta cells release more insulin into the ^iood- 
stream, which increases glucose transport into muscle 
and fat cells. (In additidri, Insulin promotes the syn- 
thesis of glycogen [a large-storage form of glucose], 
large fat molecules, arid protein). Many diabetics t^ake 
insulin shots to compensate fojr their insulin deficien- 
cy. However, regulating the amount-^of glucose in the 
blood requires a delicate balance, and the insulin dpse 
taken may be either roo high or too low. When dia- 
betics take too little or too much insulin, their blood 
sugar level becomes either too high (hyperglycemia) 
or tod low (hypoglycemia). 

eiabetic ketoacidosis 



Diabetic ketoacidosis occurs when the blood sugar 
level becomes too hi^^h— either becausej^he in 



dose is too small or because it has beeri neglected. 
Ketoacidosis is often precipitated by stress, such as 
that caused by infectidn. When serum insulin is low, 
glucose cannot enter the muscle and fat cells and 
instead accumulates in the blood. When insulin levels 
fall, glycogen breakdbwri increases; this^ forms more 
glucose, which enters the bloodstream, increasing 
blood glucose levels further. 

The increased riuriiber of glucose molecules in the 
blood increases the blood's osmotic pressure. In addi- 
tion, the Icidrieys, which normally reabsorb all glu- 
cose, begin to excrete glucose, increasing the bsnibtic 
pressure iri the urine. Because the kidneys can drily 
concentrate urine to a certain osmotic pressure, they 
must excrete more water when they excrete glucdse. 
.Therefore, increased blood glucose produces dsmdtic 
diuresis (increased urine output). 

If the diabetic does not drink enough water to match 
the iricreased water excretion, he or, she* will become 
dehydrated. Dehydration may be so severe that it 
produces hypovolemic shock. 

•When insulin levels deci-ase, fat breakdown increases 
,to provide in alternate energy sdurce for cells thai 
can^ no longer use glucdse. Fat breakdown products 
are acids, which are called either ketoacids or ketone 

bodies. • 

^ 'WfierTmore' ketdaddrare produced thain the^kidn_ey^ 
can: excrete,r4hey accumulatp- and- produce irietaBoTic 
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acidosis (see acid -base balance and metabolic acidosis 
111 Module III). The lungs attempt to cdmpensate for 
the metaboHc acidosis by increasing the rate arid 
depth of respiratitSlri to blow ofF more carbbri dioxide 
and return the p>I to normal (7.4). This is called 
Russmaurs breathing. 

When.the kidneys excrete ketdacids, they also excrete 
pdtas.ium. Serurii potassium ievels do not fail, how- 
ever, because potassium leaves the cells (where most 
body potassiurii is fo irid) when the body becomes 
ticidotic. Iri fact^ seriim potassium may actually rise. 
Darigerdusly low serum potassium levels may occur 
later, however, when ketoacidosis is corrected; this 
cdhditidh occurs because potassium reenters the cells 
when the pH returns to iiormal. 



The patient in diabetic ketoacidosis has a characteris- 
tic fruit^^-smclling breath due to the presence of ac- 
etone, a ketone body: Diabetic ketoacidosis usaajly 
progresses slowly, over 12 to 48 hours, with the pa- 
tient gradually becoming comatose. The symptoms of 
diabetic ketoacidosis are: • 

• Polyuria (excessive urine output^ due to dsrndtic 
diuresis. 

• . Polydipsia (excessive thirst) due to dehydration. 

• Polyphagia (excessive hurijer), probably due td 
the body's inefficient use df riutrierits. 

• Nausea and vdmitirig, the latter wdrseriirig with 
dehydration. 

• Tachycardia. 

_ ^1 __ _ 

• Deep, rapid respiratidris (Kussriiaurs breathing), 
ifi an attempt to bldw off excess acids by carbdil * 
dioxide eliriiiriatidri. 

• Warm, dry skiri arid dry mucous membranes, re- 
flectirig dehydratidri. 

• A fruity ddor on the breath, due to acetone. 

• Occasidrial fever, abdominal pain, and falling 
blddd pressure. 



The treatrtient of ketoacidosis in the field depends on 
the diagnosis. It is safer to assume the patient in coma 
is suffering from hjtppglycemia than hyperglycemia 
(see beIow>: if, however, the patient's history and 
physic?jl exam are Consistent with ketoacidosis, the 
paramedic should start treatment aimed at hydration 
and supporting vital functions and administer 25 to 50 
cubic centimeters (cc) of 50 percent glucose intrave- 
nously (IV). To treat suspected ketdaciddsis, ydu 
should: i 

• Follow the usual procedures for airway mainte- 
nance and oxygen admiriistratidri iri comatose pa- 
tients. Be alert for voriiitirig arid have suctidri 
cquipmerit ready. ^ 

♦ — ^Start:^-iV, draw blddd- for ser4un-gUicd se ^ 
m I riat io n, anH Hari g 1 liter (1) df ridrrtial saline at 

tiie rate drdered by the physician. The patient in 



ketdaciddsis is severely dehydrated, often to the 
pdirit df shock, and needs fluid voluine; 

• Mdriitor cardiac rhythm. Changes in serum pot^- 
sium caused by acidosis can lead to marked .cardi- 
ac instability. Note the contour of the T waves 
on the rhythm strip; if they ^re sharply peaked, 
the patient's potassium level may be dangerously^ 
higfi; and bicarbonate may be indicated. : 

Hypoglycemic Reactions 

_ f*. , . 

Hypoglycemia in the insulin-dependent diabetic is 
often the result of having taken too much insulin, too 
little food, or both. Thu brain depends on a constant 
glucose supply for its function. If the glucose level 
falls very low, the brain is unable to function proper- 
ly. This causes severe excitement and then depressidn 
or^ in extreme cases, convulsions followed by coma. 
in contrast to ketoacidosis, hypoglycemia develops 
very rapidly. It should be suspected in any diabetic 
manifesting bizarre behavior, altered neurologic sigris, 
or paranoia," hostility, or aggression. The symptoriis df 
hypoglycemia include: ... 
«• A weak, rapid pulse. 

• Cold, clariimy, pale skiri. 

• Weakriess arid incddrdiriatidri. 

• Hjcadachc. ' , ^ 

• Irritable, iiervdus, dr bizarre behavior. 

• Iri severe cases, seizures and coma. 

Treatmerit. for the patierit with severe hypoglycemia 
irivdlves restdririg glucdse levels to normal. To effect 
this, the parariledic should: 

• Treat the patient in conia as any other cdmatDse 
patierit, by establishing an airway and administer- 
ing dXygen. Start an IV, draw blood for lab tests, 
and hang 5 percent dextrose (B5W) to kee the 
vein open. Then give 50 milliliters (ml) 50 per- 
cent dextr ose by IV pu sh. If the coma is indeed 
caused by hypoglycemia, the patient will awaken 
dramatically: If unable to start an IV in the co- 
matose patient, use glucose paste smeared across 
the mucosa inside the cheeks. 

• Give oiarige juice sweeteried wkh sugar, cola, dr 
caridy instead df D5W IV if the patient is awake, 
alert, arid ^ble to swallow. 

It is important to note that diabetics are not the only 
patients who are prone to hypoglycemia.^lcoholics, 
patients who have ingested certain poisons, arid others 
may develop the same ' syndrome. The parariiedic 
should not, therefbre, discount the possibility df Hy- 
poglycemia in a comatose patierit. This is particularly 
true with an auto accident victim when there apf?ears 
to be no real reason for the patient td be iri a cdriia. 

In summary, remember: 

/Sny^paBe^^^^ unknown causd^caB:d__ 

receive glucose. ~ — 



X-2 



• Diabetics have problems with both hyperglyce- 
mia and hyiDOglycemia. When in ddiibt, give glu- 
'cosc. A hyperglycemic patient will not be 
harmed by receiving glucose (the amount admin- 
istered is small cdmpafed to the amdUrit already 
m the blood), and a hypdglycemic patient will 
? resf)ond dramatically. 

Unit 2. Anaphylactic Reactions 

Anaphylaxis is a rapid, serious allergic reaction that 
occurs within seconds or minutes a*"ter patients con- 
tact substances (antigens) to which they have previ- 
ously been sensitized. Anaphylaxis is most frequent 
after injection of an antigen — usually an insqct sting, 
an IV, or an intramuscular injection. Anaphylaxis alsd 
occurs occa^sionally after injection of a drug like pehi- 
cinin or inhalation of ragweed or other pollen. 
An antigen is any substance that is foreign \to an 
individual and that causes antibody prdductidri. Ariti- 
;gens include drug molecules, serum frdiri dther ani- 
mals (e.g., horse serum), and blodd Irdm individuals 
of difTerent blood typfes. \ 
Antibodies are produced td help elirniriate aritigeris 
from the body. However, iri cases like anaphylaxis, 
the reaction to the aritigen is riidre harmful tha:i the 
antigen itself. 

An individuat becdriies serisitized td an antigen 
through^ contact. The bddy prdduces a&tibodies to the 
antigen; these ^^aritibddies attach td the antigen that 
i/aused their_ forriiatidri. During sensitizatibn, anti- 
bodies specific td the sensitizing antigen attach to 
mast cells, which cdritairi histamine and heparin. 
When the iridividual again comes in contact with the 
aiitigeri, the aritigeri attaches to t.he antibody on the 
riiast cells. This caUses .the mast ceils to release hista- 
riiirie arid heparin. 

Histamine dilates arterioles, increases capillary perme- 
ability (leakiriep), arid constricts smooth muscle, 
including, brdnchial arid laryngeal s^mooth muscle. In- 
creased ndw through capillaries and* increased capil- 
lary perriieability produce tissue edema, including 
laryngeal edema. They also reduce circulating blood 
vdluriie arid produce hypovolemic shock. Constriction 
of brdrichial and laryngeal smooth muscle produces 
brorichdspasm and laryngospasm, or narrowing of the 
airways. 

Heparin, the second product released by riiast cells, 
iriterferes with blood clotting. Therefore, hemorrhage 
may occur in anaphyjaxis. ^ 
The patient experiencing an anaphylactic reactidri is 
extremely dyspneic and is often srieiszirig, wheezing, 
dr Roughing up blood-tinged sputurii. The patierit fre- 
quently complains of tightness in the chest dr a sensa- 
tion tliat his or her throat is closirig. The patient's 
f^ce may be flushed or ashen, with riiarked swelling, 
especially around the eyes. Soriietimes the patient will 
complain of severe itching, either generaJized or in 



the tlirodt: The patient will often have hives (urti- 
caria), or the skin may simply bepdriie red arid in- 
flamed. Abdominal cramps, followed by nausea, vdiii- 
iting, and diarrhea, are common. The pulse is usually 
rapid, and the blbbd jDressure is falling, sdmetimes td 
the point of circulatbry cbllapsc, The sequence of 
itching, coughing, dyspnea, arid cardidrespiratdfy 
arrest may occur within secdrids, arid death is immi- 
nent unless proper treatriierit is beguri immediately, 
j The paramedic shduld: 

Establish an airway arid administer dxygen^ in 
cases of airway dbstructidri from severe glottjc 
edema, cricdthyfdiddtdmy (cutting open the 
throat) riiay be riecessafy. 

If the. reactidri results frdm an insect sting or 
\injecti_dn, place a veridUs toUrniquet above the- 
kite df the irijectidri. Obviously this will only be 
^dssible if the iiijectidn site is on an extremity, 
ipply the tdUrriiquet for 15 or 20 minutes; then 
rfelease it fdr 3 to 5 minutes. Reapply it if the 
reactidri persists. 

iive 0.5 ml of hlOOO aqueous epinephrine subcu- 
tapedUsly below the tourniquet and another 0.5 
ml df 1:1000 aqueous epinephrine by deep (SC) 
infection in the other arm (adult dose). Massage. 
the\site to enhance absorption. One 0.5 ml ddse 
mzf\ be repeated in 20 minutes if the symptdirijr^ 
are stil] present. 

• If tne patient does nbt iriiriiediately respond to 
the Se epinephrine, start. _ari IV with normal 
saiind in dextrose (D5W NS) arid administer 1.0 
to 2.0 ml of 1:10,000 epiriephririe slowly IV. If 
unableVto start an IV iri a patierit who does not 
respond tb SC epiriephririe, give 0.5 ml of 1:1060 
aqueoui epinephririe centrally into the posterior 
vasc^aFVplexus at the base df the tongue (inferior 
surface).^ 

• If shdclk fe prbfourid, start an IV with D5W NS 
and administer 10 ml df 1:10,000 epinephrine 
slowly IV. Agairi if an IV in a patient with, a 
severe reactidri is difficult to starj, give 0.5 ml of 
1:1000 aquedus epinephrine centrally into the 
pdsteridr vascular plexus at the base of the 
tdrigue (iriferidf surface) or d[rectjy into the tra^ 
chea. (Absbrption here is almost as fast as IV.) 

• Cdrisider the use of the following medicatibns 
when appropriate: :» . 

— Amindphylline, dosage 250 milligrams^ (riig) in/ 
100 cc D5W added td Buretrol. " 

— Ndrepinephrine, dosage 2 cc in 250 to 500 cc 
b5W. 

— Hydrocortisone, 100 mg ready in a syringe. , 

— Aramine, dosage titrated to patient's blbbd pires- 

sure; by physician order. . . 

—Diphenhydramine, dosage 5 to 20 riig IV, indicat- 
ed to counteract histamine. 

• Use normal saline or Ririjer's sblutidri td correct 
hypovolemia resulting frdrii arteriolar dilatldn 



ERIC 



and increased capillary permeability. Ndrepirieph- 
rihe is sometimes lised in severe hypdterisidh, but 
this is dangerous. If ribrepiriephnne is ordered, 
draw up 2 ml and add it to a 25b-mi bag of 
D5W. Label the bag. 

Transport the patient rapidly to hospital when 
the situation is under coritfol; 



Unit 3. Exposure to 

Environmental Extremes 



This unit discusses some basic concepts concerning 
the body's mechanisms for maintaining 'an optimum 
core temperature and specific emergency treatment 
f^r patients exposed to extremes of heat and cold. 

Temperature Reguiatioh 

To understand Ijody temperature regulation, it helps 
to understand some basic terms and concepts. The 
body is divided into two functional areas for tempera- 
ture control: a core area and a peripheral area. The 
body core includes part of the skeletal muscle and the 
contents of the body cavities— skull, vertebral 
column, thorax, abdomen, and pelvis. The peripheral 
area is the area where heat transfer between the body 
and the environment occurs; it includes the skin and 
subcutaneous tissues. 

The body carefully maihtains a temperature in the 
-3:ore of 37'' C (98.6°F). The rectal temperature is 
closest to the core temperature; oral temperatures are 
below core temperature. 

In cohtrosL-to- the -core temperature, the peripheral 
" temperature yaries. Temperatures in the peripheral 
area are slightly below those in the core at room 
temperature. When the body is exposed to cold, the 
peripheral areas become even ccslder — as much as 
15*F below the core temperature. 

Heat is formed by food breakd9wn. Skeletal ^nuscle 
and liver produce the greatest amount of heat. Heat 
formed by skeletal muscle Is most important in fem- 
perature control, because muscle activity can be in- 
creased to increase heat production when more heat is 
needed. For this reason, the cold person vbluritarily 
, walks or runs, or involuntarily shivers, tb increase 
heat production. 

The liver arid body tissues alsb break down food 
faster when the erivirbrimerit is cold. The rate of food 
breakdown by these . tissues is called the nietabolic 
rate. The metabblism speeds up in the cold in re- 
spbri.se tb epinephrine, which is released by the adren- 
al medulla following stimulation of the sympathetic 
riervbus system. Heat trarisfer between the body and 
the erivirbnment occurs in the peripheral^ area through 
the 'skiri arid larg.^ airway linings. There are two 
mecharirsrils for heat transfer: heat flow from warmer 
to. colder are?is and heat loss through evaporation of 
water frdtn the body surface. 
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Heat flows fi-brii afeais of higher temperature to areas 
of ibwer temperature: Temperature difTerences be- 
tweeri two areas are referred to as a Jemperature 
gradient; movement of heat from a warm area to a 
cold area is called heat flow down a temperature 
gradient. The rate of heat transfer depends on^the size 
of the^,teiiiperature gradient, that is, the amount of 
temperature difference between the two areas. 

The body can also lose ' heat by water evaporation^ 
whatever the environment, warm or cold. Evanbra- 
tlon means that water is changing from a liquid tb a 
gas. This change requires heat; the heat used to evap- 
orate water is lost from the body surface. 

Thus, there are two ways iri which heat cari be Ibst 
frorii the body: First, dbwri a temperature gradient 
iritq a cold erivirbririierit arid, second, by water evapb- 
ration iri either a cbld br >/anri erivirbrimerit. The 
secbrid mearis, heat Ibss^y water evapbratibri, is pbs- 
sible bnly when the erivirbrimerital terilperature is 
higher thari the bbdy teriiperatUre. 

The body can gairi heat ffbril the erivirbrimerit in orily 
brie way— by absbrbirig it frbrii ari erivironment that is 
warriier thari the body. The body needs other mecha- 
riisrils to raise its temperature in a cold environment. 

Mechariisriis for increasing body temperature include 
iricreasirig heat production through muscle contrac- 
tiori and decreasing heat loss through vascular (blood 
vessel) mechanisms. Vascular mechanisms can de- 
crease heat loss because blood in the bpdy, core is at 
the core temperature, but riiust travel through the 
peripheral area, where it Iqses heat to the environ- 
merit. Therefore, the vascular iticchariisriis that de- 
crease the ariiburit of heat carried tb the periphery by 
the blood vessels decrease the hea; Ibss tb the erivi- 
rbnriient. 

The bbdy decreases h6at Ibss frbrii the peripheral 
blbbd vessels iri two ways. First, skiri arterioles vaso- 
cbristrict iri respbrise tb sympathetic stimulation when 
the erivirbririierit is cold. This reduces the amount of 
'^blbbd iri -the pefiphefal capillaries and thus reduces 
the amburit of heat lost from these vessels. 

Secbrid, the . arteries and veins travel near each other. 
This allows the warmer arteries leaving the body core 
to trarisfer heat to the veins returning to the core.- 
The. further the blood travels from the core, the 
colder it becomes. Conversely, blood returning in the 
veins becomes warmer as it travels toward the core. 
As the blood in thp peripheral area becomes colder^ 
the temperature difference between the body surface 
and the environment drops. The -rate of heat loss 
decreases when the Jbody surface terilperature be- 
comes nearer to that of the eriviroririiental terilpera- 
ture. 

When the body is exposed tb cold (ariythirig below 
25"* C, or 77^^ which is normal room terilperature), ' 
heat loss is iriitially large, because there is a large 
diflererice betweeri body surface teriiperattire arid en- 
virbririierital temperattire. As the peripheral area 

4 •• ^00 



cddis, a temperature gradient develops between the 
core and the periphery. This temperature gradient is 
maintained by transfer of heat from arteries leaving 
the core to adjacent v€u\s returning from the periph- 
ery. . ' 
In addition, the sympathetic hervbus system stimalates 
skin arterioles to vasocdristrict. This reduces blood 
flow in the skin capillaries and, thus, reduces heat loss 
from; them. 

Heat production increases when the ^Jody js exposed 
to a cold environment. Epinephrine, released by the 
adrenal medulla in respdnse to sympathetic stimula- 
tion, increases metabdlic rate. Muscle activity also 
increases. Thus, the cold person wiU usually walk, 
run, or move abdut vdluntarily and will shiver invol- 
untarily to increase body temperature. 
Additidrialiy, small muscles connected to individual 
hairs cdritract, making the hairs stand on end, produc- 
ing what is called **gooseflesh." in hairy and 
ered animals, gooseflesh traps air near the skiri td 
insulate it td some extent against heat loss. Humans, 
however, dd not have enough body hair to trap air- 
all that remains of this protective' mechanism is the 
appearance of gooseflesh. 

A hdt environment is one that is above ndrmal rddm 
temperature (25° €). When the ehvirdnmental tem- 
perature rises, heat produced through metabolism ac- 
cumulates in the body. To lose this heat, skin arte- 
ridles dilate. Vasodilation effectively increases heat loss 
as long as body temperature is higher than environ- 
mental temperature. When the outside temperature 
rises above body temperature, hdwever, vasodilation 
becomes harmful, since it increases heat absorption by 
increasing the amount df blddd available to absorb 
heat. 

A second means the body uses to throw off heat, 
water evaporatidn, works in environments above and 
beiow body temperature. It is the onjy mechanism 
available to dispose df heat when the body is cooler 
than the envirdnment. Water evaporates from both 
the large airways (the breath) and the skin surface 
(sweat). » 
How much water evaporates from the airways and 
the skin depends on the relative humidity, that is, the 
amdunt df water vapor in the air compared td the 
maximum amount that could be in thecair. As the 
relative humidity rises, less water evaporates frdm the 
body. Conversely, when the relative humidity is low 
(and the air is dry), more water evapdrates: Thus, hot, 
dry climates are more comfortable than hot, humid 
climates. 

The evapoi:ation of sweat frdm the skin is a[so affect- 
ed by the amount of cldthing worn and tj^e rate of air 
now past the skin surface. Wearing fewer clothes 
increases *vater evaporation; wearing more clothes de- 
creases water evapdratidn. Likewise, greater air fldw 
(from a fan_dr breeze) increases water evaporation 
and less air fldw decreases it: 



Sweating is .produced by sympathetic nerves. Sweat is 
a diluted solutfon of sodium chldrijde (common salt)^ 
A normal adult can sweat about 1 liter pe^* hour; this 
effectively reduces body temperature but depletes the 
body of water and sodiuiti. 

Emergencies Due to Heat Exposure 

Heat cramps are muscle pains, usually in the legs or 
abdomen, that result when profuse sweating depletes 
the body of salt. They usually afflict people in good 
physical cdnditipn whd overexert themselves in sports 
or overwork when the heat and humidity are high. 
Heat cramps usually begin suddenjy during vigorous 
activity. They may be mild, with only slight abdomi- 
nal cramping and tingling jn the extremities. Often, 
hdwever, they produce severejind incapacitating pain 
in the extremities and abdomen. The patient may 
become hypotensive and nauseated, but the patient's 
mind will remain clear. The pulse is generally rapid 
and the skin pale and moist, but the temperature is 
usually normal, if untreated, heat cramps may prd- 
gfess to heat exhaustion. 

One treats heat cramps by getting patients dut df the 
heat and restoring their lost salt and water. You 
should: 

• Move the_ patient to a cddl place and have the 
patient lie down if he or she feels faint. 

• Give one or two glasses df salt-cdritaining solu- 
tion (lemonade with half a teaspoon of salt added 
or a commercial pieparatidn that contains sodium 
like Gatorade or Take Five) if the patjent is not 
nauseated. Have the patient drink slowly. Salt 
tablets are hot as good a remedy because they 
may cause dr wdrsen nausea. 

• If the patient is tdd nauseated to take liquids by 
mouth, start an IV with normal saline at a rapid 
rate. 

• Dd ndt massage the cramped muscles. This rarely: 
helps and may actually worsen the pain. 

• Advise the patient not to return to strenuous ac- 
tivity for at least 12 hours. As salt and water are 
replaced, the patient's symptoms will disappear. 
The patient may want to resume earlier activities, 
but you should make it clear that further exertion 
may jead to heat exhaustion dr heat stroke. Also 
advise the patient to salt fddd mdre heavily and 
increase fluid intake until cramps stop. 

Heat exhaustion represents a somewhat more severe 
response to salt and water loss as well as to peripheral 
blood pooling. Like heat cramps, heat exhaustion also 
tends to occur in persons working or exercising in. hot 
envirdnments. Heat exhaustjon, however, is especially 
likely in elderly, dehydrated patient^ and in hyperten- 
•sive pedple. The elderly a ' more prone to the prob- 
lem because df their din.iiiished tWrst mechanism, 
which reduces their intake of fluids e^vHtr^wlieh the^ 
are dehydrated. 
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Heat exhaustion may come on suddenly, with syncope 
and cbiiapse, dr may be heralded by such symptoms 
as headache, fatigue, dizziness, nausea, and, some- 
times, abdominal cramping. The patient is usually per- 
spiring profusely, and the skin is pale and clammy. 
The patient may also be disoriented. T^^.^^^y 
perature is either normal or decreased, the poise is 
rapid and weak, and J^remhing is usually fast and 
shallow. Blood pressure may be decreased due to 
peripheral pooling of the blood, and the pupils may 
be dilated. Untreated heat exhaustion may progress to 
heat stroke. 

Treatment of heat exhaustion is similar to that for 
heat cramps. The paramedic should: 

• Move the patient to a cool placej take off as 
much of the patient's clothing as possible, and 
place him or her supine, with legs elevated. 

• Sponge the patient with cold water or alcohol, 
and fan the patient if the humidity is hot exces- 
sively high. (Avoid chilling the patient; juli make 
him or her comfortably cbdl.) 

• Start an IV with normal saline and run fluids 
rapidly, about 150 to 200 ml per hour. It is best 
to avoid fluids by mouth, especially if the patient 
is nauseated. 

Heat stroke is caused by a severe disturbance in the 
body's heat-fegulating mechanism and is a profound 
emergency with a mortality rate of 25 to 50 percent. 
It occurs most frequently in men over 40, especially 
alcohoUcs. It may occur, however, at any age, in any 
person who has been exposed to the sun too long or 
who has been confined in a hot area. Heat stroke 
begins suddenly. As the sweating mechanism fails, the 
body temperature rises rapidly, reaching 106"? or 
more within 10 to 15 minutes. If the tempwerature is 
not reduced rapidly, the body cells— especially the 
very vulnerable cells of the brain — are literally 
cooked, and there is irreversible brain damage. 

Unlike the patient with heat exhaustibh, the patient 
with heat stroke, has hdt^ flushed, dry skin and a 
bounding pulse. Initially the patient may experience 
headache, dizziness, and dry mouth. Coma and sei- 
zures often follow rapidly. 

Treatment of heat stroke is aimed at maihtaihihg^ vital 
fuhctigriwhd reducing the temperature as rapidly as 
possible. To do this, you should: 

• Establish ah airway and administer oxygen. 

• Move the patient to a cool environmjent, take off 
as much of the patient's clothing as possible, and 
place the patient in a semireclining position with 
the head elevated. 

• Use any means available to rapidly cool the pa- 
tient, improvise with whatever is available— a 
bathtub filled with cool water and ice cubes is 
ideal. Otherwise, use an ice-cold shower, crushed 
ice rubbed over the patient's body, a garden hose, 
cold packs, dr cdhtihued washings with rubbing 



alcdhdl. Wrapping a wet sheet afdUnd the pa- 
tient's body arid theri difectirig an electric fan at 
the patierit is also a good means of cooling; The 
scaip arid rieck are both Hreas of rapid heat joss; 
ice packs placed there, especially over the carotid 
artery, are beneficial; Any of these methods will 
do, but speed is vital, since de^ay„"iay cause 
permanent brain damage^ Record the patjent's 
rectal temperature frequently. Continue vigorous 
efforts to cool the patient until the temperature is 
below 102" F. 

• Start an IV with D5W. Use iced IV solutions 
and give hypertonic glucose. Patients with heat 
stroke, however, are unusually susceptible to con- 
gestive heart failure, so do not infuse IV solutions 
rapidly unless the patient is hypotensive. 

• Prevent shivering and resultant further heat prd- 
duction by giving 50 mg chldrprdmazine (Thora- 
zine) or 10 mg diazepam (Valium) in ah IV. 

• Monitor bardiac rhythm thrdughdut transport. 

Table 10.1 summarizes emergencies due td heat expo- 
sure. 
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Emergencies Dae to Sold Exj)b8ure 

Emergencies due to cold exposure occur wheh the 
body's temperature-regulating mechanisms qimndt 
maintain core temperature. As core tern pisrature falls, 
the regulatory mechanisms become depressed. 
When the core temperature falls below 34' F; the 
regulatory system falters. Ventilation diminishes as 
the system falters and as the respiratory control 
center becomes depressed. At the same time, ;both 
oxygen cohsumptidri and carbon dioxide production 
diminish due to decreasing metabolisni; As the metab- 
olism produces less heat, the core temperature falls . 
lower, so the metabolism is thereby lowered even 
further. 

When the core temperature falls 28"F, the regulatory 
mechanisms are overwhelmed, and the heart muscje is 
in danger. Atrial fibrillation is common at this point, 
and, as the core temperature declines^ more jenbus 
arrhythmias may develop: The myocardium ; (the 
middle and thickest layer of the heart wail) is pailicu- 
larly irritable at this stage, and there may be ventricu- 
lar fibrillation if the patient is handled roughly. 

The lowest temperature one can survive in is usualij;^ 
considered to be about 23" F, although most p^tptfUt^^^^^ 
with accidental hypothermia die sooner. One survival- - 
has been reported, however, in a patient whose core 
temperature plummeted to 10** P and^ who, when 
found, had been in cardiac arrest for an hour. 

This case illustrates the pdiiit that you should attempt 
to resuscitate every hypothermic patient, even when 
by ordinary standards the patient apijears dead: When 
the core temperature falls below 30" F, heart sounds 
may hot be audible even if the heart is stilj^ beating- 
tissues conduct sound poorly at~ldw temperatures. " 
Similarly, blddd , pressure may be unobtainable, and 
pupillary renexes may be blocked^ However, cardiac 
arrest is tolerated better at low temperatures. At 29^5" 
F, the brain can survive without blood circulation for 
abdut 10 minutes, and, at 20" F, It may survive for 25 
to 30 minutes. Therefore, patients with accidental 
hypothermia merit extraordinary efforts, since they 
may no.t be dead. 

Victims of near-drdwriirig shduld be resuspitated ac- 
cording td the current standards of CPR. However it *^ 
is essential td ventilate the patient^with as high a 
coricehtratidh df inspired oxygen as possible. The use 
df an dxygen-pdwered, positjve pressure resuscitator 
is particularly advantageous in this regard. 

General codling, called hypdChermia, is caused by 
prolonged exposure td Idw temperatures, especially 
when the weather is windy arid w^t. It most frequent- 
ly occurs iri alcdhdlics during the wmter, but other 
persdris, siich as mountaineers, skiej^s, or elderly 
pedple livirig iri poorly heated houses, may also devel- 
dp hypdthermia. Typically, jhe alcoholic, ^ '^^^^ is ^ 
warmed arid cheered by recent drinking, falls asits-p 
iri a doorway or alley and is tod' sedated by the 



aicdhdl td ridtice the further sedation produced by the 
cold. As the victim cools, he of she becomes lethar- 
gic, apathetic, and profoundly sje^py. As the patient 
cddis further, loss of consciousness results. As pulse 
arid breathing slow, bodily processes slowly stop. The 
patierit dies if not discovered and treated promptly. 
Hypothefrriia should be suspected in all patients with 
aitefatioris in their mental state who have been ex^ 
posed to the cold. A list of typical signt and symp- 
toms is provided in Table 10.2. • 

Treatment is .aimed at suppdftirig vital functions and 
rewarriiirig the patierit. Td treat the victim of hypo- 
therriiia, the pafariledic should: " 
• Establish ari airway. If the patient is not breath- 
irig, iritubate arid ventilate. Never hyperventilate 
the patierit. Extreme drops in carbon dioxide 
pfessufe may trigger ventricular fibrillation. 

Table 10,2,— Levels of Hypbthermia 
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"Norihar' RectaLTerilpef attire 
"Ndrihar Oral Teriiperatufe 
Increased riietabdlic fate in attempt to 

balance heat loss 
Shiveririg riiaxiriium at this temperature 
Patierits usually fesponsive and norma! 

blddd pfessufe 
SEVERE HYPOTHERMIA BELOiV 

THIS TEMFERA TURE 

Consciousness clouded Pupils dilated 

Shivering ceases 

Blood Pressure difficult to obtain 

Pfdgfessive loss of consciousness 
Iricfeased muscular rijgidity 
Sldw pulse and respiration^ 
Cafdiac arrhythmia develops 
Ventricular fibrillation may develop if 

heart irritated 
Voluntary motion lost along with pu-- 

pillary light reflex, deep tendon and 

sicin reflexes — appearance of death 
Victims seldom conscious 
Ventricular fibrillation mSy appear 

spontaneously 
Pulmonary edema develops 

Maximum risk of fibrillation 

■ Heart standstill 

Lowest acddentdl hypdthefmic patient 

with recovery 

ISO-ELECTRIC EEG i . 

Lowest aftificially cooled Hypothermic 

patierit with recovery 
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• Move the patient immediately to the aitibulahce. 

• if the patient is unconscious, treat as usual for 
comatose patients (see Module VII). 

• Remove any wet clothing from the patient. 

• Appiy monitoring electrodes. Hypothermic, pa- 
tients often develop ventricular fibrillation and 

must be monitored closely. 

i __ ..... ^ 

• Bubble oxygen through hot water and deliver it 

to the patient via a nasal catheter. This will warm 
the patient by first warming the core. Warming 
the skin before central warming may actually de- 
crease the core temperature and bring on ventric- 
ular fibrillation. 

• Start ah IV with warm DSW so that medications 
can be given if cardiac arrest occurs. Warming 
the patient's arm may be necessary to find a vein. 

• Transport the patient to the hospital rapidly. 

• If cardiac arrest occurs eh route, start cardiopui- 
mdhary resuscitatidh, ihtubate if possible, and 
move to the hospital without delay. Do nqt try 
to perform other advahced life-support measures 
in the field, because these efforts wiU fail unless 
the patieht is rewarmed. Repeatedly defilDrillating 
the patieht will not restore the patient's he^art 
rhythm if the body temperature ]s below normal. 
Resuscitating hypothermic patients often takes 
many hours and must be carried out together at 
the same time the patient is rewarmed. 

Frostbite occurs when isolated parts of the body — 
most frequently the ears, hose, hands, ahd feet — are 
exposed to prolonged or ihtehse cold. The exposed 
^rea first becomes red and ihflamed, ahd theh progres- 



Never atteriipt to rewarm a frdstbitteh area by 
rubbihg dr massagihg. This wiii ohiy increase 
tissue damage. Hahdle affected areas gently: 

Preveht the patieht from smoking, as nicptine 
cdhstricts the afteridies and further reduces blood 
fldw td the affected area. 



Ahticipate severe pain during thawing; morphine 
may be necessary. 

Transport the patient to the hospital^s soon as 
possible, keeping the affected area warm and pro- 
tected from injury. Do not allow a patient with 
frostbitten feet to put weight on them. 



Unit 4. 
Abuse 



Alcoholism ^hd Drug 



Disdrders assdciated with alcdhdlism ahd other forrns 
df drug abuse cah be life threatehihg. The paramedic 
riiust be familiar with the sighs, symptoms, ahd treat- 
meht df bdth syhdrdmes. 

Alcdhdlism 



sively tiirhs gray dr mdttled white. If it becomes 
frdzeh, it will be white and waxy in appearance and 
feer stiff and hard. As these changes occur, the patient 
first experiehces stinging and burning, followed by a 
pins-and-needies feeling (paresthesia), and finally stiff- 
ness, with complete loss of sensation in the affected 
area. As the area thaws, that patient experiences burn- 
ing, often very intense p^in, and the area becomes 
tender. 

Treating frostbite ihvdlves careful rewarm ihg and 
preventing further ihjury td the area. Ydu should: 

• Gehtly remdve ahy clothing dr covering from 
the affected area (for example, shoes and socks 
frdm frdstbitteh feet). 

• Gradually rewarm a frostbitten extremity by im- 
mersing it in warm water (around- 106* F-— check 
it with the thermometer) for about 20^ minutes. 
Then carefully dry the warmed area and cover it 
with a dry, sterile dressing, if the feet are injured, 
place sterile cotton between the toes. 

• Cover a frostbitten nose or ears with a warm 
hand. 

• Give the patient hot tea or coHee if availabfe. 



Alcoholism is the third majoi^ health problem in the 
United States today. The number of alcohol-related 
deaths is exceeded only by those from cancer and 
heart disease. There are an estimated 6 to lO^millipri 
alcoholics in this country, and alcohol is directly in- 
volved in 30,000 deaths and SCIO.CHX) injuries due to 
automobile acctSents annually. Furthermore, through 
its harmful effects on the liver, stomach, pancreas, 
and central nervous system (CNS), alcdhdlism de- 
creases the lifespan by 10 to 20 years. 
The alcoholic syhdrdme usually cdnsists of twd 
phases. The first phase is prdblem drihkihg. Durihg 
this phase, the individual uses alcdhdl frequehtly td 
relieve tensions and dfher emdtidhal difficulties. The 
second phase is true addict^dh. Ih this phase, the^ indi- 
vidual beddmes physically depehdeht dh alcdhdl, to 
the extent that hdt drihkihg produces major with- 
drawal symptdms. The diaghdsis is the same no 
matter what type df alcdhdl the patient drinks: the 
heavy beer dfihker cah be ah alcohoiic just as easily 
as the patieht who drinks too much hard liquor or 
wine. Frequehtly, aicohoiics are dependent on other 
drugs ^s well, pafticuiarly Sedatives, barbiturates, ai)d 
tranquilizers. 

Alcoholism occurs in all social classes, and only a 
small percentage of alcoholics are the **skid row" 
type. Most alcoholics are employed men (only one in 
four alcoholics is a woman). Most alcoholics do riot 
consider themselves as such and insist that they are 
only "social drinkers." 

However, true alcqhojics differ in many ways frdm 
social drinkers. Alcoholics usually begih drihkihg 
early in the day; they are prone td drihkihg aldhe dr 
secretly; arid they may periodically^ gd dh binges, 
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characterized by heavy dnnkihg over a period of 
several days 6c weeks and sdirietiiries accompanied by 
total or partial idss of memory for that period 
("blackout"). For alcbhbiics, not drinking produces 
withdrawal symptoms, sue as tfemulousness, halluci- 
natjphs, seizures/ or delirium tremens (p,T:'s): The 
p.T.'s are a psychiatric disorder in which the patient 
loses cbhtact with reality, usaajly within 24 to 72 
hours after the victim'ii last drink. Symptoms of the 
D.T.'s include confusion, tremor, wakefulness, and 
visual hallucinations. 

As the alcoholic depends more and more on drinking, 
his or her performance at work and relationships with 
friends and family deteriorate. . Absences from^ 
emotional problieiSs, and automobile accidents become 
more frequent: The alcoholic is prone to the follow- 
ing illnesses and injuries: 

• Subdural hematbina. Impaired clotting mecha- 
nisms and frequent; falls render the alcoholic 
more susceptible to subdural hematoma: Clotting 
is impaired because alcohol damages the Hver and 
interferes with its synthesis of clotting factors. 
Subdural hematoma (blood clot in the brain) 
dccurs when blood vessels travelijig between the 
pia mater and the dura mater rupture and bleed 
into the subdural space^ This is dangerous, be- 
cause it increases intracranial pressure and, if jidt 
treated, forces the temporal lobe downward. The 
temporal lobe then compresses the vital centers 
in the brainstem. 

• Cirrhosis of the Uver. Liver damage may cause 
cirrhosis of the liver and impair glucose metabo- 
lism: impaired glucose metabolism makes the aU 
coholic more prone to hypoglycemia. 

• Pancreatitis. There is a hig^h incidence of pan- 
creatitis among alcoholics. Pancreatitis is inflam- 
mation of the pancreas. 

• Upper gastrointestinal heindrrhage. The alcoholic 
is prone to major upper gastrdiritestinal hemor- 
rhage, from gastritis, ulcers, arid esophageal var- 
ices (dilated esophageal veins). 

• CNS disorders. CNS disorders occur more fre- 
quently iri alcbhbiics. These problems include 
riiembry loss, bculomotor (cranial nerve III) 
dariiage, peripheral nerve damage, and cerebellar 
dariiage. 

Due tb patierit denial and the family's reluctance to 
discuss the problem, it is often difficult to obtain a 
histbry of alcohol dependence. There are clues, how- 
ever, that may help the paramedic to discover wheth- 
er a patient is an alcoholic or a problem drinker. 
These clues include: 

• An unexplained history of repeated gastrbiritesti- 
nal problems, especially bleeding. 

• The "green tongue syndrome*' (this comes from 
^ chlorbphyll-containihg cbmppunds used tb dis- 
guise the odor of alcohol on the breath). 



• Cigarette burns bh clothing due to falling asleep 
with a lit cigarette. 

• Chronically flushed face arid palrtis. 

• Treriiulbusriess. 

• The bdor of alcohol bri the breath urider inappro- 
priate circuriistarices (e.g., at wbrk or early in the 
mbrriirig). 

While it is impbrtarit tb detect evidence of chronic 
alcbhblism br acute iritbxicatiori when assessing a pa- 
tient, it is equally iriipbrtarit not to attribute aU the 
patient's syriiptbriis to alcohol until other possible 
causes are ruled out. A patient's stupor may result 
frbm. ariythirig, includi 

arid irifeCtibri. The alcoholic's stupor is no less a 
threat tb life — indeed it may be more of one, due tb 
the patierit's depressed condition— than stupor in the 
sbber patient. The alcoholic or intoxicated patient 
should, therefore, be given the same careful assess- 
ment and management that would be given to any 
other patient: \ _ _ „ - . — ~ 

There are twb syridrdfties directly related to alcohol-.^ 
ism, acute iritbxi^atidn and alcohol withdrawal. The 
sigris bf acute alcohol intoxication are similar tb those 
bf bverdbse dri other CNS depressants: drowsiness, 
disbrdei-ed speech and gait,;an^ erratic behavior. This 
picture may be precisely mimicked by the diabetic 
patierit in insulin shock; however, you should stay 
highly suspicious-and give- glucose. If the patierit-is~^ 
ridt diabetic, glucose will not hurt, and, irideed, riiariy 
riondiabetic alcoholics also have significarit hypbgly- 
cemia: 

It is quite possible that the patient may have taken 
both alcohol and sedatives. The patient^s pockets and 
suf rdundings should be checked for riiedicatibns ihat 
may complicate the diagnosis « and treatriierit. The 
alcoholic in coma should be treated like ariy bther 
comatose patient, with attention to the airway plus 
careful monitbririg. In severe iritbxicatibri, respiratbry 
depression, cardiac arrhythriiias, br shbck rilay dccur. 
These also should be managed as they wbuld be in 
any "other patient. 

Alcoholic withdrawal has a wide spectrum of symp- 
tbriis, rarigirig frbrii tremulousness, alcoholic halluci- 
ribsis, arid withdrawal seizures to frank delirium 
trerileris. Tremulousness occurs when the patient is 
"sobering up" and includes irritability, headache, 
riausea and vomiting, slowed thought, a fine trerngr, 
arid tachycardia: These symptoms may last several days 
during withdrawal in the chronic alcbhblic. AlcbhoJic 
hallucinosis occurs within the first 24 hours bf with- 
drawal and consists of auditory or visual halluciria- 
tions, without other syniptbriis bf deliriurii treitieris. 

Withdrawal seizures may occur in the 12- to 48-hour 
peribd following the last drink; they are caused by 
alkalosis that occurs daring this time. Alcohol with- 
drawal seizures are treated like other seizures, as de- 
scribed in Module Vll. 



beiifium tremens usually occurs 24 to 72 hours after 
the patient's last drink, but may occur as long as 7 to 
ib days later. The D.T/s are life-threatening, and 
characterized by confusion, agitation, sleepiessness, 
haiiucinations, and sympathetic nervous system dis- 
charge—fever, tachycardia, sweating, and pupil dila- 
tion; 

Fluid losses are high during the D.T/s, due to in- 
creased activity, fever, and sweating. Therefore, these 
patients may become dehydrated. They may also be 
hypoglycemic and have electrolyte imbalances. Pa- 
tients with high fevers are more likely to d|e from 
-delirium tremens. The disorder is fatal in about 10 
percent of cases. The paramedic should suspect the 
D:T.*s in any patient with delirium of unknown cause 
and should seek an alcohol history for these^ patients. 
Field treatment of these patients centers mainly on 
reassurance. If transportation must be deiayed, an IV 
can be started and the physician consulted about the 
use of a sedative (Valium). 



Drug Abuse 

Drug abuse is defined as the self-administration of a 
drug, other than alcohol, in a manner that is riot 
medically or socially approved. It is possible to ideriti- 
fy patterns of drug abuse; which may be classified 
under the general heading compulsive drug abuse or 
drug "dependency. The following terms used in this 
area require definition: 

• Psychological dependehce,^ Psychological depend- 
ence occurs when the effects produced by the 
drug are necessary to mairitairi ari individuars 
feeling of well-being. This is also called habitua- 
tion. - 

• Compulsive drug use. Compulsive drug use;, im- 
plies that the iridividual is preoccupied with the 
use and procuremerit of the drag--as exemplified 
by heavy smokers who become frantic when they 
run but of cigarettes. 

• Tolerance. Tolerance occurs when, after repeated 
exposure to a drug, the patient needs progressive- 
ly larger doses to achieve the desireU effect. 

• Physical dependence. Physical dependence exists 
when drug admiriistratidri must be continued to 
prevent withdrawal symptoms. 

• Addiction. Addiction involves all of the above 
and is characterized by an overwhelming in- 
volveriierit in the use of the drug. 

Drug abuse is not limited to the ''younger geriera- 
tidri," but occurs in all age groups and social classes. 
The list of commonly abused substances is a Ibrig one, 
ranging from caffeine, and tobacco (nicrbtirie) to bver- 
the-counter sleep medications. In general, abused sub- 
stances fall into the following majbr categories: 

• Narcotics, such as herbiri, mdrphirie, biiaud[d, 
Demerol, codeine, and prbisoxyphene (Daryon). 



• GNS depressants, such as alcbhol, barbiturates, 
tranquUizers, and ahrihistariiiries. 

« eNS stimulants, such as ariiphetamiries arid co- 
caine. 

• Antidepressants, such as Elavil, Sinequan, and 
Tofranil. 

• Hallucinogens, such as LSD, mescaline, psiiocy- 
bin, and peybte. 

The prevalence bf drug abuse prompts certain guide- 
lines.: The parariiedic should; ^ 

• Always_ask every-patienf about the use of medi-— 
catibnv whether prescribed or self-adm[nistered. 

It is bfteri Useful, when in a patient's home, to 
check but the medicine cabinet. Be aware that 
drugs riiay be bdritributing to the patient's diffi- 
culties. ^ 

• Be careful abdtit the. drugs you carry in your 
ambulatice. Ideally, they should be in a locked 
cabinet, especially if you carry morphine or other 
riarcbtics. 

• Wheri dealing with younger patients who have 
drUg-related problems, maintain an interested, 
rionjudgmentai attitude. Explain that it is impor- 
tant to know about their use of medicatibris iri 
order to help them. Explain also that it is ribt 
your job to report themjo the authorities. _ 

• Be aware that unexplained stupbr, cbriia, behav- 
ioral changes, or seizures may be caused by 
drags: 



Unit 5. Poisoning and Overdose 

Poisoning arid pverdbse are really two parts of the 
same problem.: In this discUssibri, howe%'er, a distinc- 
tion is made between the two. Poisoning represents 
exposure tb agents that are harmful in any dosage; 
overdose represerits exposure to high doses of ajents 
that are harriiful wheri taken in excess. The two will, 
be discussed separately, although their principles bf 
rtiariagemerit are similar. 

Polsoriihg 

Pbisbning is mairily a pediatric prpblern. Of the 
1,000,000 pbisbriirigs reported in the United States 
each year, abbUt 75 percent occur in children under 5, 
arid riibst are caused by household products! Suicidal 
arid homicidal attempts account for most adult pbisbri- 
irigs. 

It is beyond the scope of this Manual tb prbvide .kri 
ericyclopedia of poisons, Detailed irifprriiatibri cari be 
obtained from all local poison cbntrbl ceriters, vyhic^i 
are staffed b^^ experienced people with access to infor^ 
mation on more than 250,000 pbisbribUs substaijces. In 
any case of poisoning, the hbspital should provide the 
specific. aritidQtes=.for^each agent ^ — 
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This section provides guidelines^ for the treatment of 
pdisdning in general and the management of a few 
cbmmdri poisonings specifically. For each given case, 
however, the paramedic should seek advice from the 
medical director and the local poison control center. 
Poisons can enter the body through ingestion, inhala- 
tion, surface absorption, or injection. Ingested pdisdhs 
usually remain in the stomach only a short time, and 
the stomach absorbs only small amounts. Mdst ab- 
sorption takes place after the poison passes intd the 
small intestines You should suspect poisoning in any 
patjen t^ who _prjes^^ 

illness, especially an illness characterized by abdomi- 
nal pain, nausea, vomiting, or CNS prdblems. Thus 
management is aimed at trying to rid the body df the 
poison before it reaches the intestines, 
in order to manage a pdisdhed patient, the paramedic 
must take a relevant histdry, ihcludihg dbtaining an- 
swers to the folldwihg questidhs: 

• What wai ingested? The pdisdri cdntainer and all 
its remaining cohtehts, the plant, or a sample of 
what was ingested shduld be brought td the 
emergency . department. If a plant was ingested, - 
the paramedic must find dut what part of the 
plant (root, leaves, stems, flower, fruit) .was actu- 
ally swaildwed. If the patient has vomited, save a 
sample df the vdmitus in a clean, closed container 

-ahd-take it td the hospital with the patient. 

• When was the substance taken? Decisions about 
gastric lavage will depend on how much time has 
passed since then 

• How much of the substance was taken? 

• Has the patient~i3r bystanders tried "t 
vomiting? Has anything Been given as an anti- 
dote? 

• Does the patient have a psychiatric history? (This 
is important in determining suicide attempts.) 

In additidn td the standard observations made in pri- 
mary and secondary surveys, paramedics should also 
Iddk for signs characteristic of pjjisonings b^y specific 
substances. Note the skin color^ For example, flushed, 
red, dr "cherry red" skin may be indicative of carbon 
monoxide poisoning. You should also check the pa- 
tient's breath for the presence of petroleum products, 
alcohol, or other suggestive odors. 
The EMT-P should keep three basic principles in 
mind when managing the patient who has ingested a 
poison: 

• Maintain the airway by ihtubatihg the trachea. 
TSi'^ cannot be overstressed The sleepy dr cdma- 
tose patient is in cdhstaht danger df aspiration. 

• Decide whether , to induce vdmiting in the pa- 
tient. As a general rule, if the patient has ingested 
a poison within the past 3 td 6 hours, the stdm- 
ach should be emptied, but there are impdftarit 
exceptions. Never induce vomiting in: . 



— The stupordtis dr cdfhatdse patient. 
—The patient with seiziires. 
—The pregnant patient. 

—The patient with possible acute myocardial in- 
farction. 

— The patient whd has ingested corrosives (strong 
acids or alkalis). 

—The patient whd has ingested petrojeuni products 
(kerdserie, gasoline, lighter fluid, furniture polish). 

• When in ddubt, call for direction. 

For practically all other ingeste d poisons, the para- 
medicTshduld'^rdmptly empty the patient's stomach. 
Sttidies have shown that vomitmg is the most eFTec- 
tive way td empty the stomach of ingested poisons. 
Td ismpty the patient's stomach in this way, you 
should: 

• Give syrup of Ipecac— 15 cc with 2 to 3 glasses _ 
df water for a child over 1 year old, and 30 cc 
with 2 to 3 glasses of water to an adult. o 

• Place the patient facedown, with the head lower 
than the hips, to reduce the pdssibility of the 
patient's breathing in the vomitus. 

• If vomiting does not occur within 20 minutes, 
repeat the dose of Ipecac once. 

• After vomiting stops, give activated charcdal. 
Mix at least 2 tablespbohs of activated charcdal 
in tap water just before administration, td make a 
slurry. Children may require sdme pefsuasidn td 
drink the mixture, since its appearance is uninvit- 
ing. A firm, pdsitive ap prdach genera ll y Wdri c s^ - 



Do noF give activ^ETted charcdal with syrup of 
Ipecac, ^because the charcdal will inactivate the 
= -syrup-of-Ipec^cr-AA^did-ac 
pected cyanide pdisdning. 
If vomiting cahhdt be induced, gastric lavage may be-- 
ijecessary. The same contraindications that apply to 
inducing vdmiting also apply to lavage. To perform 
gastric lavage, the paramedic should: 

• Pass a large nasogastric tube into the stomach 
(use the oral route for younger children and in- 
fants, the nasal route for older children and 
adults). 

• Position the patient oh the left side, with the face 
down, to increase drainage and minimize aspira- 
tion. 

• Aspirate they tube_ with a large syringe before^ 
beginning lavage. Save the contents." 

• Instill saline (20 ml fdr small children, 50 nil for 
older children dr adults) into the sjomach 
through the nasogastric tube. Aspirate the tube 
and save the first aspirate for lab analysis. z 

• Repeat lavage until the fluid is clear. At this 
time, give activated charcoal (at least 3 table- 
spoons in tap water) through the nasogastric 
tube, which can thSc^be pinched off and with- 
drawn;-^ nWdgdsiric tube s^^^ i^ 
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a stupdrous or comatose patteni untess ttie ^^irway 
has first, been secured with a cuffed endotracfieai 
tube. Likewise, a nasogastric tube should never 
be passed in a patient who may have ingested a 
siibstahce like acid t>r lye. 

Start an IV initially with DSW: Draw blood for 
lab studies. 

Be prepared to manage shock, coma, seizures, or 
arrhythmias as described in other sections of this 
Manual. 

bd not give CNS stimulant medications to pa- 
tients with CNS depression. This has been shown 
to increase the number of fatalities in such pa- 
tients. 



Guideilnes for the Management of 
Specific ingestions — 

Strong acids include toilet bowl cleaners, rtist remov- 
ers, and phenol. To manage ingestion of these sub- 
stances, the paramedic should: 

• Never induce vomiting, 

• Give milk of magnesia, milk, egg white, or flour 
in water in an attempt to neutralize and dilute the 
acid. 

• Start an IV with DSW. 

Strong alkalis include drain cleaner, washing soda, 
ammbriia, and household bleach. These substances 
burri^ the 'mouth arid esoph^gusr producing pain a^^ 
difficulty swallowing.. To manage the ingestion of 
these substaricesr the paramedic-should: 



• Never induce vomiting, 

• Give diluted citrus fruit juice or equal partSvpf 
vinegar and water (in addition, 50 ml of olive oil 
may ease the pain). 

• Start an IV with D5W. 

Kerosene, lighter fluid, gasdlirie, fufriiture polish, and 
turpentine are all petrdletirii products. Patients who 
invest these substances chafacteristicaily show signs 
of respiratory distress, iricludirig coughing, choking, 
pulmbhary edema, arid sometimes, cyanosis. The^ 
may coiriplairi of severe abdominal pain, in addition, 
they are prone to CNS symptoms, ranging fromjrrita- 
bility to cdrivuhipns and coma^ Hypoglycemia is 
cdriirildri. Catdiac^rrhythmias also have been report- 
ed; To manage patie^s^who have ingested petroleum 
products, the paramedic 

• Never induce yomltihg iihVc very large volume 
(more than 50 _riil) df kerdsferi^ or gasoline -has 
been drunk. Iri these cases, pow^ntial toxicity to 

' the brairi arid heart fequifes that uicr poison be 
eliriiiriated. First, protect the airwa^vWith a 
cuffed eriddtfacheai tube— this is not easy^if the 
patierit is awake — anjj then p^ 
lavage through a nasogastric tube. These maneu^ 



vers should be carried but in the emergency de- 
partment unless the hospital is far away. 

_ _® _ _ * _ _ _ " " " " 

• Give 100 percent oxygen with good hiii^idifica- 

tion. 

• Start an IV with DSW. Give 25 g of D5W by iV 
push if coma or seizures are present; 

• ^:lonitor cardiac rhythm. 

• Anticipate massive secretions^ and have suction 
ready. 

Methyl alcohol (riietharidl, wood alcdhdl) is pfeserit in 
paints, paint removers, varnishes, arid aritiffeeze. It is 
sometimes used as a substitute fdr ethyl alcohol (eth- 
ahdl) by desperate dr urierilighteried alcoholics. It 
causes severe aciddsis ari'i Ifiiridriess. The breath of a 
patierit whd has dfurik inethanol will smell like alco- 
hol. The patierit will usually be hyperpneic and hypo- 
terisive, arid rilay He in shock. To manage these pa- 
tients, the par ameciic should: 

• Iriduce vomiting if the patient is conscious and 
give 1 ounce of 80 proof whiskey every hour (the 
dose must be reduced in children). Ethanol— the 
alcohol one normally drinks— inhibits methanol 
metabolism: 

e _, _ 

• Start an IV with D5W. Give an ampule (50 mil- 
liequrvalents) of biocarbonate. 

• Monitor cardiac rhythm. 

• Administer oxygen. 

• Treat as usual for cdriiatdse patierits if the patierit 

- is uh conscious.— — — v _ — 

Cyanide pdisd riirig , while relatively Jin^mmofl, is _ 
-TlaTigerdGS~ffid special tnen- 

tiori. Cyariide pdisdriirig may occur through ingestion 
(bitter alrildrids, seeds df chef ries, apples, pears, latrile, 
arid pdssibly apricdts), inhalation (gases generated Jn 
blast fufriaces df fumigants), or absorption through 
the skiri. When the exposure is massjvei^ fatal respira- 
tory arrest may occur with little warning. 

bri physical examination,^ the patient with cyanide 
poisoning may be confused or stuporous. The classic 
odor of bitter almonds on the patient'^ breath sugg^ts 
.cyanide poisoning but is .not diagn;jstic. The breathing 
is usually rapid and labored at first, but may become 
slow and gasping. The pulse is usually thready and 
rapid. Vomiting, coma, and seizures frequently occur. 
The patient's venous blood (and soriietimcs the pa- 
tient) inay be bright red^cyaridsis is rare arid dccurs 
chiefly at the end. Treatriient is supportive arid is 
aimed at displacing cyariide frorii the cells, where it 
interferes_with those riietabdlic pfdcesses that require 
oxygen. Td riiariage the patierit with cyanide poison- 
ing, the paramedic shduld: 

• Establish ari airway. ^ 

• Administer 100 percent oxygen. Assist ventilation 
if necessary. 

• If a: commercially available cyariide aritiddte kit is 
available, follow the iristructidris supplied with 



the kit. If it is riot available, break perles of ansyj 
nitrite into a sponge of bandkerchief and hold 
them over the jiatierit's nose for abouj 2G to 3G 
seconds every miriUte. ISirice aniyl nitrite may 
cause hypdterisidri, keep the patient lying down 
with the legs elevated. 

• Start an IV with DSW to keep open. 

* Mdriitdr cardiac rhythm. 

The ciardirial rule in managing a patient with a susr 
pected toxic inhalation of inhaled poison is to ger the 
patient away from the gaseous poison and optimize ven- 
tilation. 

Carbon monoxide causes more poisoning deaths than 
any other substance". It is produced during the iricdm- 
plete burning of organic fuels, mdst cdriimdrily in 
automobiles or home heating devices. Because home 
heating devices produce-carbon riidridxide, this poi- 
soning occurs more frequently in the winter, when it 

. can accumulate when a flue or ventilating system 
becomes blocked. However, at least half of all suc- 
cessful adult suicides are caused by carbon monoxidf 
poisoning, and these may dccur at any time of t he 

'~^^t?r Ah"^tbTSobn^in smail cldse^nprapTC^n 
produce a lethal cdricehtratidh df carbon monoxide in 
15 to 30 minutes. Carbon mdridxide is a colorless, 
odorless, tasteless gas. These characteristics make the 
detection of carbon mdridxide in the air difficult and 
thus increase its darigerdusness. Usually the victim 
does not realize what is happening untij it is too late. 
Carbon riidridxide is toxic^becauseJt - bin^^ 
globiri iri red blood ceJls and displaces oxygep, there^ 
by preveritirig the transportation of oxygen, to |he 
tissues by the red blood cells. The result is siffoqatiori 
at the celiular level. The level of carbon monoxide iri 
the blddd ddes not need to be high for poisoning to 
occur, because this gas has an affinity for heriioglobiri 
that is 200 times stronger than oxygen's. Because the 
blddd's ability to deliver oxygen is reduced,^ny cdri- 
ditidn that increases the need for oxygeri— such as 
fever or physical exertion— increases the severity df 
carbon monoxide poisoning. ' Carbon riidridxide poi- 
soning is also more severe in childreri, sirice their 
resting metabolic rate is higher thari that df adults. 
The warning symptoms of carbon mdridxide poison- 
ing include a sense, of pressure iri the head r^nd a 
roaring in the ears. With acute pdisoning, the patient 
is confused and uriable to thirik clearly. The patient 
may appear drunk arid dfteri vomits and becomes in- 
continent; corivulsidris arid cdma then follow. 
PJiysical exariiiriatidri of'.such patients will reveal 
bounding pulsus, dilated pupils, and cyanosis or 
pallor. A cherry-red color of the lips, although classi- 
cally described. Is rarely seen, in the comatose pa- 
tierit, rales— indicating pulmonary edema— may be 
heard. Symptoms vary jreatly in different individuals 
with the same carbon monoxide exposure. Therefore, 
paramedics should consider carbon riidridxide poisdri- 
ing whenever they are confronted with a grdup df 



people with different symptoms who , were sharirig 
acccmmodatidhs when their syriiptdiris started. 



Treatment of carbon monoxide pbisoriirig is airiied at 
providing maximal bxygehatidri. To rjcdriiplish this 
the paramedic should: 

• Remove the patient from the exposure site. 

• Give 106 percent oxygen by riiask. 

• Support respirations with a bag- valve mask if 
there is respiratory depression. 

• Treat coma, as outlined iri Mddiile VII. 

• Move the patierit rapidly td a hospital, where 
high oxygen coriceritratioris can be delivered 
more eflectively. 

Fredns are used as refrigerants and as prbpellarits iri 
many aerosols. Some individuals also use fredns for 
obtaining a "high" (as intoxicants). Freoris fjroduce 
marked cardial toxicity that is often fatal. Therefore, 
managing the patient with freon exposure irivdlves 
anticipating arrythmiias. You should: 

• Remove the patient from contact with the fredri. 



"Administer oxygen. 

Start an IV with D5W and have liddcairie ready. 
Monitor cardiac 



im. 



Glue and other solvents (cleaning fiuid, paint thiririer, 
gasoline, nail polish remover) are also sriiffed by the 
young in search of "highs." Patients usirig these sdl- 
-vents-often~show-syriiptbmsJike-thdse-df-a^ i n- 



toxication. They may also experierice halluciriatidris 
and extreme panic, siriiilar to that sometimes experi- 
enced by patients iritpxi^ated with LSD. Treatment is' 
largely supportive. The parariiedic should get the pa- 
tient away frorii the irihalarit, adriiiriister oxygen, and 
offer reassurance if the patierit is pariicky. 

Poisons— for example, organic phosphates dr cya- 
nide — can also be absorbed through the skiri. Treat- 
ment for absorbed pdisdris irivdlves removing the 
substance from the skiri. The area should be flushed _ 
copiously with a steady strearii of water: If dry lime is 
the poison, the parariiedic should brush off the excess ^ 
before fiushiri^. Pheridl shdUld be flushed off with 
alcohol, iri which it is soluble, rather than water, .if 
large quaritities df alcohol are available, but if alcohol 
is ridt available, use water. 



Do not waste tiriie reriidvirig cdritaminated clothing 
o> /Shoes until ydu have beeri flushing for severaj 
riiinutes; then you cari reriidve cdritaminated clothing 
and coritiriue flushing. Dd ridt use specific antidotes 
tiritil after the skin has been copiously Jrrigated with 
water. After repeated flushing and removal of con- 
tariiiriated clothirig, areas exposed to acids can be 
washed with sdap, and areas exposed to alkalis can be 
rirised with diluted lemon juice or vinegar. ^Eyes 
should be irrigated only with water; other aritiddtes 
riiust never be used in the eyes. 
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Pdisdris can be injected by stings of bites from insects, 
spiders, or shakes. One effect of bee stings, anaphylax- 
is, was covered earlier in this chapter: Other effects of 
bites aiid stiiigs from insects, spiders, and snakes are 
discussed below. 

Injected poisons Usually produce the following com- 
plex of symptoms: 

• Pain and tenderness at the injection site. 

• Swelling. 

• Systemic reactions*, ranging from fever and delir- 
^ ium to cardiorespiratory failure. 

In general, treating patients with poisonous injectiohs 
involves preventing or delaying absorption of the in- 
jected poison and supporting vital functions. 

To treat snakebites you should keep in mind that most 
snakes are not poisonous. In this country, pdisbnbus 
snakes include only pit vipers (found everywhere 
except the extreme Northeast) and coral shakes 
(found chiefly in the midsouthern, southwestern ahd_ 
western States). Alaska, Hawaii, ahd Maihe are free of 
venomous snakes. _ ^ 



Pit vipers include rattleshakes,_cdpperheads, ahd cdt- 
tonmouth water moccasins. The rattleshake is the 
mdst commoh. The mdst impressive rattleshake is the 
diamohdback, which reaches a length of 8 feet and a 
weight of 30 pduhds— a formidable adversary. All pit 
vipers haye triahgular heads th^t are wider than their 
hecks. They also have pits between their eyes and 
nostril? (hehce the hame); these pits lo ok like an e xtra 
piair of hbstrils (see Fig. 10. 1). 




The pit viper has a pit between 
the eye and nostril; 



The snake's vehdrn flo«^ 
throagh the fang. 




Figure 1. Pit Viper 



Pit vipers have erectile fangs that are 1 5 itim long dh 
the average. These fangs are like hypddermic nee- 
dles— when the skin is puhctured, the pdisbh is inject- 
ed through the fangs. 

Coral shakes are . small and brightly cdlbred, with 
bands of red, yellow, ahd black (see Fig. 10.2). A 
black hdse with red ahd yellow stripes that are never 
adjaceht td each dther distihguish the ccr«»l snake 
frdm its twd imitators (scariet shake and scarlet king* 
shake). 

Ohly about 10 percent of coral snake bites are fatal. 
Fatal bites occur only when the snake is at least 26 
ihches long, and either bites the victim in more tham 
one place or hangs onto the victim for a long time. 

The venoms of most species have diversified mixtures 
of several toxic products. While the exact role of the 
difTereht toxic components is not compjetely known, 
the venom of a given species is usually predominantly 
heUrdtdXic or necrotizing. The type of venom injected 
will determine the symptoms: 

Pit viper venom is necrotizing, causing local tissue 
death, destruction of red blood cells, and hemorrhage. 
It acts immediately, causing instantaneous pain and 
progressive local edema, with rapid develdpment of 
ecchymosis. Without treatment, the swelling spreads 
and may soon involve the entire extremity. As the 
venom is absorbed, systemic symptoms may begih, 
often within 10 to 15 minutes. Such symptdms ih- 
clude: 

• Bloody urine and -gastrointestinal bleeding caused 



by iriteriial hemorrhage. '~ 

• Muscle twitching; 

• Slurred speech: 

• Nausea and vomiting. * 

• Fainting and coma. 

• Sweating. 

• Tachycardia and hypotension. 

• Shallow respirations, prdgressihg td respiratdry 
failure. 

Yellow vision and humbhess at the irijectidh site or 
arduhd the mduth, tongue, or scalp are dmihdus signs, 
often heraldihg geheralized paralysis and respiratory 
failure; * , 

All pdisdhdus shake vehdiris contain varieties of the 
same type of tdxiri. The pit viper Venom contains 
mdre heniatdxihs and spreading factors, such as hya- 
lurdnidase and lecithinase, whereas coral snake venom 
contains mostly neurotoxins. 

The aim of tr^eatment is to slow v<nom absorption. To 
accomplish this, the parah[iedic should: 

• Where applicable, remove all ri'ngs aad bracelets 
on the affected extremity and apply constriction 
bands (tourhiquets) about 2 inches above and 2 
inches below the injection site. These shduld be 
tight enough td occlude vehdus return, but hdt so 
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tight as to shut off arterial flow. Ch^k to make 
stire there is still a pulse, below the bands. Release 
the bands for about 96 seconds every 10 minutes, 
moving them to stgy a few 'nches ahead of ad- 
vahci.ig edema: Constriction bands mus; be ap- 
piled within 30 minutes following the bite or they 
will riot help. 

• Apply ice bags to the injection siie to produce 
vasoconstriction, decrease swelling, and slow the 
action of harmful enzymes cbhtaihed in the 
venom. If ice is not available, you may immerse 
the extremity in a cold running stream. 

» Make an incision through each puncture wburid 
along the long axis of the limb. The iricisibris 
should be 34 inch deep and about* inch Idrig. 
Then apply suction to these iricisibris for at least 
1 hour, using any available riiearis. If rib other 
method of applying suction is available, ^uck on 
the wound and spit out the aspirated rilaterial: 

• Splint the bitten extreriiity Just as if it were 
broken, and keep it still. Never allow the fjatient 
to walk or ruri. Activifv hasteris veriom absorp- 
tion. : 

• Discourage the patient from drinking alcdhbU 
sirice this may aggravate GNS depression. 

• Start an IV of Ringer's solution in the uriiri- 
voived arm. 

• Manage shock and coma as outlined elsewhere iri 
this Manual. 

A_ ._ Tr^sport^the patient to a hospital where ariti- 
venin can be 53 ministered "^arid further surgical 
treatment performed. 

• r.Keep the patient supine thrbtighbut treatnient. 
The main idea of treatriient is tb: 

• Reduce the spreading of toxin by decreasing car- 
diac return as inuch as possible. Along with using 
the constriction bands encouraging patients " tb 
rest and reassuring them can accomplish this. 

• Remove the venom by Ibngitudirial iricisidris arid 
suction. After the patient arrives at the hospital, 
doctors can cut but all subcutariebus tissue that 
contains pink-tihged hemorrhage, iridicatirig pres- 
ence of venom, and apply a skiri graft. 

The venom of the cbral sriake is neurotoxic, with 
death resulting frbrii respiratory paralysis caused by 
damage tb br^iri' ceriters arid the rteuromuscujar junc- 
tion, The ^bral sriake bite causes little pain an(^local 
swellirig. The patierit usually has multiplejangjnarks. 
Withiri 10 tb 15 minutes, the following symptoms may 
be bbserved: 

• Nurilbriess and weakness in the region of the bite. 

• Ataxia. 

• Laryngeal and tongue paralysis. 

• Slurred speech. 

• Excessive salivation. __ 




Figure 2. Coral Shake 

• Ptosis (drooping of the upper e> 

• Dilated pupils. 

• toss of consciousness, with respiratbry failure 
and seizures. 

Management of coral sriake bites is similar to manage- 
ment of pit viper bites, Cbral sriake bites are serious, 
ev^n though they produce few immediate effecte. To 
treat the patient who has beeri bitten by a coral snake, 
the paramedic should: 

• . Remove the i-atierit's rings and bracelets, apply 
cbristrictirig barids, arid keep the bitten extremity 
still. 

• Wash the bitten area well to remove venom that 
may have splashed on the surface. 

• Apply ice or cold 'water to the bitten area. 

• Make a ii-inch-cieep by 35-inch-lbng iricisibri 
through each puncture wound along the Ibrig axis 
of the limb. Apply suet. oh to. these iricisioris fof 
at least 1 hour. 

• Splint the bitten extreriiity as if it were broken. 
Do not allow the patient tb walk br run. 

• Start an IV of Ringer's sblutidri in the unin- 
volved arm. 

• Transport the patierit to the hospital, where anti- 
venin can be admiriistered. 

Insects and_ spiders alsb iriject venoms. These venoms 
can be fatal if the victim is allergic to the venom or if 
a large riuriiber bf bites f^re received. Different 
of insect arid spider bites and stiiigs will be d^ 
belbw. Iri all cases, however, the paramedic should 
^ try tb bririg a sample insect or spider to the hospital 
so that it can be identified. 

The major problems with all insecr cnvenoihatibris are 
allergic reactions ranging In severity from urticaria tb 
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ruU-blown anaphylactic shock. Any patient displaying 
a rash should receive parenteral Benadryl (dijihetihy- 
df amine hydrochloride) immediately. Keep a close 
we for progressive symptoms leading to lafyrigd- 
ifpasms and brbhchpspasms, as epihephririe may be 
necessary if Benadryl is irieffective. 

Bees, wasps, aiid hornets sting their victiifls. Honey- 
bees leave their stinger attached to the victim. Wasps 
and hornets do hot leave their stingers and can sting 
repeatedly. Bee, wasp, and hornet venoms contain 
histamine and other toxic t^ubstances. 

Before treating the bee, wasp, or hornet sting, the 
paramedic should determine, whether the stingier is 
still attached to the victim^ l^ J^.L^' pararartic 
should remove it, without squeezing, since squeezing 
will inject tfie. venom further. Scrape the stinf^er away 
with a pocketknifc and then wash the stung area well. 
Next, apply ice to the area and elevate it if it is on an 
extremity. Be prepared to trea: anaphylaxis as de- 
scribed earlier, especially if the patient has a history 
of allergies. 

Fire ant^ can also produce i,eri6Us reactidrit. At the 
puncture site, the fire ant bite causel stinging pain, 
followed by local edema (a wheal). The wheal pro- 
gresses to form a vesi -le (small blister) and then a 
pustule (a pus-cohtairiing 'esidri). Fire ant bites can 
cause severe systemic and allergic reactions. There is 
no specific treatment, for the fire ant bite itself Para- 
medics shouid treat systemic and allergic reactions as 
described for beestings. 

Ticks attach to a Hb^t and release toxins. One toxin 
sdmetimes causes tick paralysis. Tick paralysis is a 
flaccid paralysis, or paralysis with decreased muscle 
tone. The paralysis starts at the feet, with pain, nurnb- 
riess. arid tiriglirig. The feet and legs then become 
paralyzed, and the paralysis ascends upward'. When 
the respiratory triuscles become paralyzed, the patient 
can die of respiratory failure. 




Figure 3. Brown Recluse Spider, 
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Figure 4. Blabic Widow Spider 

Tick pai:a!ysis will disappear wheri the tick is re- 
mdved. The paramedic shbiild first search the pa- 
tient's body for the tick. When the tick is located, 
gasoline, ether, or a hot match should be applied to it; 
this will cause the tick to release itself Respiratory 
failiire due to tick paralysis should be treated before 
the paramedic searches for and removes the tick. 

Two types of spiders — the, brown recluse spider and 
the black widow spider — are dangerous to humans. 
Brown recluse spiders average 12 mm in length and 6 
mm in width (see Fjg. 10:3). Jfhey have six eyes in 
three pairs and a violin-shaped markinffe that extends 
backward from the eyes. 

Local reactions to brown recluse spider bites begin 
after 2 to ^ hours and inctxide redness, pain, arid 
blistering. These reactions progress to tissue necrosis. 
Systemic reactions include chills, fever, riausea arid 
vomiting, jdirit pairi, arid bleedirig disorders, There is 
rib specific treatment for brdwri recluse; sjDidef bites,"" 
although sdriie physiciaris surgically reriidve the bitten • 
area to preverit further toxin absdrptidri. 

The feriiale black widdw spider^ averages 1 5 mm in 
length arid 10 riirii iri width. It is completely black, 
except for ari drarige or red Hotirglass marking on the 

Uriderside df its abdomen (sec Fig. 10.4). 

— . _ _ _ _ _ _ _ o - - ._ — _ _ 

When the female black widow spider bites, it causes 
sharp local pain followed by numbnesk If tlie^bite^is" 
on the leg, the abdominal muscles will soon; become 
rigid and paihfuL If the bite is on ihe arm, pain and 
rigidity will develop in the chest, back, and shoulder _ 
muscles. The patient's temperature and blood pressure 
may also rise* 

To treaTa"fSna!e"'black widow spider bite, the para- . 
medic should apply ice to slow toxin absdrptidri. The 
physician may order muscle relaxants such as diaze- 
pam (Valium) and calcium glucdnate td reduce 
muscle rigidity. Antiveriiri riiay be adriiiriistered afler 
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the patient has reached the hospital: Robaxin^v^^^ 
against the muscle spasm of a black widow spider bite 
for as long as 48 to 72 hours: 

Stings from some types of scorpion c^n be fatal. The 
scorpion has two anterior clawed legs, four pairs of 
walking legs, and a long tail with a stinger at the end. 
When a scorpion with a lethal type, of venom stihgSj 
the patient will experience sharp local pain followed 
by numbness. The patient then becomes drpws^, and 
the mouth, nose, and throat begin to itch. Speech 
becomes slurred, and the patient develops muscle 
spasms, nausea and vomiting, and cohvulsidhs. 

Treatment for scorpion stings is similar to that for 
snakebite. The paramedic should: 

• Apply a tourniquet above the sting. 

• : Pack the area with ice and leave the ice oh for 2 

hours. 

i Nev^ use"mo?^hiSe"or as_ they will in- 

crease the venom's toxic effects. 
After the patient reaches the hospital, specific ahti- 
venin Say be administered. 

Venomous organisms live in the water as well as pn 
land. There are differences, however, between the 
stings and bites of aquatic organisms and those of land 
organisms. First, the venom of aquatifc ofganisms may 
produce more extensive tissue damage. Tissue injuries 
produced by aquatic jDrgariisms should be treated as 
soft-tissue injuries (Chap. 8). Second, venoms of 
aquatic organisms are destroyed by heat. Therefore^ 
heat, rather than ice, should be applied to stings and 
bites of vehbmous aquatic organisms. To treat these 
injuries, the paramedic should: 

• Apply a tourniquet above the sting or bite. 

• Apply heat and maintain the injured area at a 
temperaSfe of 1 JO* to 1 14'F for 30 minutes. 

• Apply heat for another 30 minutes if symptoms 
recur: ' 

Aquatic organisms iiiject venom by biting, stinging, or 
using spines. Octopuses and sea shakes inject vehdm 
when they bite. These bites produce few local effects. 
Systemic symptoms develop in; 2 to 6 hours and in- 
clude muscle stiffness, paralysis, and respiratory 
arrest. To treat these bites, the paramedic should 
apply a tourniquet, use local heat, and cdritrdl shock. 
Be prepared to treat respiratory failure and cardiac 
arrest. ^ 

Animals with special stinging capsules, or nemato- 
cysts,^ include jellyfish, Portuguese men-of-war (see 
Fig. 10.5), ahemdnes, and corals. Nematocysts contain 
cdiled stingers, which fire and penetrate the victiin's 
skin to iiiject venom. Venom from these organisms 
can cause anaphylaxis in an allergic victim or can 
cause death directly. 

If the nematocyst contains jetfial venom* the victim 
experiences severe pain, throbbing headache, cramps^ 




(Polyps (3row As L6h§ As 30 Feet) 
Figure 5. Pdrtugtiese Man-of-War 

paralysis, and severe respiratory distress. To treat ne- 
matocyst wounds, the paramedic should: 

• Apply a " tourniquet above the wound. These 
wounds often contain nematocysts that have riot 
fired yet. 

• Pour isopropyl alcohol over the wdurid and leave 
St on for 6 to 8 miriutes^ This will inactivate 
rieiriatdcysts that have ridt fired. ' /. 

• Apply a cdiiceiitrated solution of sodium bicar- 
bdnate to the wountPand let it dry. This will 
neutralize the acidic venom: « 

Animals that use spines to inject venom include the 
stiiigfay, sea Urchin, catfish, and scorpiorifish. Stirig- 
fay spines cause extensive tissue damage, which may 
require surgical treatment. These wounds cari cause 
sliarp, intermittent local pain. Systemic syriiptoriis can 
include fainting, weakness, nausea and vdmiting, ner- 
vousness, tremor^ arrhythmias, arid dyspnea. Td treat 
stingray wounds^ the paramedic shduld apply heat 
and flush with normal saline td remdve the toxin. 
Scorpiorifish wourids produce imhiediate paiii and 
swellirig, which may irivdlve the entire limb. In addi* 
tion, the patierit may develdp shdck, pulmonary 
ederiia, or arrhythmias. Scdrpidrifish wounds should 
be treated with Idcll heat and flushed with normd 
saline. After the patierit reaches the hospital, specific 
aritiveriiri riiay be admiiiistered. 

Sea urchiri wdurids caii cause numbness, paralysiv^Sd 
respiratdry distress iti addition to local pain, redness, 



and swellirig. Sea urchin wounds shduld.be treated 
with local heat. The paramedic should also be pre- 
pared to treat respiratory distress in patients stung by 
sea urchins. - 



Overdose 



Before working with dverddsed patients, the para- 
medic should becdme familiar with the vocabulary of 
drug users. The list presented jh this Manual (see box) 
is ndt exhaustive, but is instead a guide to street slang, 
which varies frdm cdmmuriity to community arid 
changes rapidly. Therefore, it is wise for you to keep 
a gldsSiry of terriis curreritly used in your community. 

Obtaining a history from a patient who has taken ari 
overdose is siriiilar to taking a history from a poisoned 
patient. Ybii shdtild afk the following questions: 

• What was taken? The bottle and all its contents 
should be brought to the emergency department^ 
Its label may help identify the drug, and the 
numHer of pills remaining may give a clue to 
how much was ingested. 

• When was it taken? 

• How. much was taken? 

• Was anything else taken (other drugs or alcohol)? 
Particularly ariidrig tdday's drug culture, dvef- 
ddses are rarely "pure," arid usually represent a 

" cdiribiriatidri of agerits. 

• What has the [Datient or bystariders done to try to 
cdrrect the sityatidri? Has vomiting been induced? 
Street resuscitation procedures are frequently as 
darigerdus as the overdose itself, a^nd exactly 
what has been done for the pati_ent is very impor- 
tant. The most common form of street resuscita- 
tidh is ^^stimulation" — cold showers, vigorous 
slapping, and so forth. Check for broken teeth, 
blood in the mouth, or other signs of injury. If 
the patient has a barbiturate overdose, the pa- 
tient's friends may have tried to reverse this by 
giving the patient speed (Methedrine or Dexe- 

^drine). There is also a myth prevalent dri. the 
streets that salt or milk given intravenously wjjl 
reverse an overdose. In fact, salt may cause p* 
monary edema, and milk can induce lipid prieu- 
inonia. AJl of these street I'emedies will cdmpli- 
cate the picture, sd ydu shduld learn as riiuch as 
possible abdut what has been ddhe. 

Glossary of. Street Terms Reiated to Drug . Use 

Narcotics 

• Heroin: horse, Hary, smack, stuff, doogie, oil, 
boy. : 

• Morphine: unkie. Miss Emma, hard stuff. 
Depressants (**downers") 

• Phenobarbital (Nembutal): yellow jackets, yelldw 
mcmbies. 



• Amytal: blue devils, blue birds, blue heaven. 
— Secdrial: red birds,^ red deyUs, pinks. 

— Chldral hydrate— Mickey Firiri, Mickey, Peter. 

• Phericyclidirie (PCP):;arigel dtist. 

• Quaalude: sdapers. 
Stimulants (**uppers") 

• Benzedrine* (amphetamine): bennie, berizies, 
peaches, roses, hearts, cartwheels. 

• Dexedrine: hearts, dranges, dexies, fodtballs. 

• Methedrine: speed, bdmita. 

• Cocaine: cdke, **c," Cdririe, Carrie, chdlly, happy 
dust, heaven dust, sridw, Stardust, girl, Berriice 
Burese, flake, gdld dust. 

Haliacinogens 

Marijuana: pot, tea, weed, Mary Jane, grass, love 
week, reefer, joint, hay, hash, joy smoke, .stink- 
weed. 

LSD: acid, cubes, sugar, pearly gates, heavenly 
blue, royal blue, wedding bells. 

The following terms are alsd used in relatidri to drugs: 

Blank: Idw-grade riarcdtics. % 

Burned: received pdor quality or cdiiriterfeit 



Cdastirig: under the irifluerice df drugs. 
Cdld turkey: sudderi withdrawal df riarcdtics. 
Cut: dilute drugs. 
Dyriariiite: high-grade herdiri. 
Joy pop: iriject narcotics regularly. 
Laydut: dutfit employed by opium user. 
Lemdriade: poor-quality heroin, 
bri the nod: drowsy from narcotics. 
Panic: shortage of available narcotics; 
Quill: matchbook for sniffing cocaine. 
Reader: prescription order. 

Reader with tail: forged prescription order. ♦ 

Shooting gallery: place where addicts inject 
drugs. 

Snorting: inhaling drugs. 

Works: equipment for injectidn drugs. 

To manage the dverddsed patient: 

Maintain an airway. Intubate ;the cdmatdse pa- 
tient. 

Administer dxygeri. 

Induce vdmitirig, as dutliried previdusly, if the 
drug was taken by rilduth. There are, hdwever, 
important exceptidris. Never induce vomiting in: 
—The stuporous dr cdrilatdse patient. 
—The patierit whd has ingested phenothiazines (a 
class df drugs, including Thorazine, used as tran- 
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quilizere). Pheripthiazines prevent vqiniting, so the 
patient will end up with a stoniach dangerously 
fuirdf syrtip of Ipecac and water if attempts are 
made to iiidtice vomiting: . 

• Start an iV with D5W/ 

• Monitor cardiac rhythm. ^ 

Guidelines for the Management of 
Specific Overdoses 

This section discusses managing overdoses from five 
different agents or types of agents. The paramedic 
should be able to recognize and manage patients who 
have overdosed on narcotics, sedatives or depressants, 
amphetamines, hallucinogens, and aspirin. 

NARCOTICS d VERBOSE 

The narcotic drugs include heroin, morphine, Dilau- 
did, methadone, cpdeirie, Demerol, and Darvon. 
These drugs__and their legal uses are described in 
Module ly. When narcotics are taken in excess, they 
cause marked respiratory depression. This is shown 
initially by slow, deep breathing, but leads rapidly to 
apnea. Narcotic bverddse also causes hypotension^ 
stupor, 'and coma. The pupils characteristically 
becbme pinpoint, but this sign may. be masked if the 
patient has overdosed on a combination of drugs. 
The paramedic should strongly suspect narcotic dver- 
"^L -^ddse in any young patient found in ah unexplained 
coma, especiajly it there are needle tracks along the 
veins of the arms or elsewhere. Cigarette burns on the 
chest are also seen occasionally amdrig these patients; 
these occur when the patient "hods duf (Idseis con- 
sciousness) while smoking. 

Heioin bverddse tends td dccur in small epidemics. 
Heroin is sold dh the street in an impure form. When 
a more cdhcehtrated supply of the drug reaches the 
street, users can miscalculate their doses and take 
more thah they had intended. When paramedics en- 
counter dhe patient with heroin overdose, they are 
likely td ehcdunter others the same day. 
Treating narcotic overdose follows the same princi- 
ples used for comatose patients. Ydu ^hduld: 

• Maintaih ah airway; intubate if protective reflexes 
are lost. 

• ' Administer oxygen. Assist ventilation as heeded. 

Administer 50 ml of D5W IV push. 

• _ Give Narcan if the patieht fails td respond to 
' improved ventilation ahd glucdse dr if there is 

reason to suspect riarcbti(^^verddse. To adminis- 
^ ter Narcan: 

—Draw up the cbhtehts df one ampule (0.4 mg) 
into a 10 ml syringei fill the rest df the syringe with 
D5W from the IV bottle. 

—Inject the mixture very slowly and stop the injec- 
tion as soon as respiratidh begins to improve. 

• If there is hd response, inject physostigmine 0.5 
td 2.0 mg IV sldwiy: This will counteract tricy- 
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elate overdose. Keep ih mihd that frequently 
more than one type of drug has been taken: 

iSEbAtlVE/DEPRESSANf DRUGS OVERDOSE 

Barbiturates are amdhg_ the mdst abused drugs in the 
United States today. Furtherifidre, they are used in 
more drug-related suicide attempts than any other 
drug. 

The effects, indications, and contraindications of phe- 
nobarbital— _a repfesehtative barbiturate— are de- 
scribed in Chapter 4. Barbiturate effect ^Isb closely 
resemble the effects df diazepam (Valium), also de- 
scribed ih Module IV. 

The chronic barbiturate abuser is characteristically 
lethargic, disheveled, and frequently nodding off to 
sleep. The barbiturate abuser may be taking enormous 
doses td maintain a habit; therefore, a reduction ih 
daily doses can lead to a dangerous state of with^ 
dfawal. 

biaghdsing acute barbiturate pbisbning may be diffi- 
cult. The patient who is contemplating suicide may 
have large supplies of several drugs^ and it may be 
difficult to determine which drug(s) the cdmatdse pa- 
tient has taken. Further, patients ihay make suicide 
attempts with barbiturates while alsd cdnsumihg large 
amounts of alcohol, so that the dddr df alcdhdl dn the 
patient's breath can further cdhfiise the diagnosis. The 
paramedic will often have to rely dh circumstantial 
evidence (e.g., empty medicihe bdttles, the character- 
istic color of tablets ih the mduth, dr gastric contents) 
to diagnose barbiturate dverddse. ^ 
Acute barbiturate pdisdning affects mainly the CNS 
and the cardidvascular system. Signs and symptoms of 
mdderate dverddse resemble those of alcohol intoxica- 
tidh. 

in severe overdose, the patient is deeply comatose. 
The pupils may be cdhstficted early in^the course, but 
later become fixed ahd dilated. (It is important for the 
paramedic td remember this sign during resuscitation 
efforts, because fixed and dilated pupils do not have 
the same sighificance in barbiturate overdose as in 
drdihary cardiac arrest.) Respiration is affected eariy 
and becdmes very shallow, with resultant hypdvehti- 
latidh ahd respiratory acidosis. Cheyne-Stokes breath- 
ihg cah dccur. Aspiration and consequent pheumdhia 
are alsd common. Blood pressure falls and the patieht 
may develop a typical shock syndrdme, with weak, 
rapid pulse and cold, clammy skin. 
Treatment of barbiturate overdose also fdlldws the 
principles of treatment used for the cdmatdse patient: 
The paramedic should: 

• Maintain an airway. If the patieht is deeply co- 
matose, intubate. 

• Administer oxygen. Assist ventilatidh as required^ 

• Start ah IV with normal saline or Plasmanate and 
admihister at a rate sufficient to maintain blddd 
pressure. If the patient is in shock, consult the 

19 • 



ERIC 



physician about use of the Military Anti-Shock 
Trousers (MAST). 

Consult the physician regarding possible adminis- 
tration of sodium bicarbonate to alicalinize the 
urine (to promote excretion of some barbiturates): 

Mbhitbr cardiac rhythm. 

Avoid giving stimulants, such as coffee or intra- 
venous stimulant medications. These increase the 
cdmplicatidn rate following barbiturate overdose. 



AMPHETAMINE OVERDOSE 

Amphetamihes— such as^Dexedrihe arid Methedririe— 
are frequeritly abused. These drugs stjriiulate the re- 
ticular activating system in the CNS arid produce 
wakie fulness. 

The amphetamine abuser who has takeri quantities of 
the drug over a period of time displays excitemerit, 
loss of appetite, tachycardia, hyperterisidri, sweating, 
dilated pupils, and tremors. This patient may demon- 
strate frank amphetamine psychosis as well, with 
paranoia and hallucinations. The patient may also be 
violent, and the paramedic should be prepared for this 
reaction. 

In most cases, the drug will wear off and the user will 
*'crash.*' The patient will then go into a prolonged 
sleep, followed by a period of extreme hunger and 
depression. Field treatment of these patients consists 
pririiarily of reassuring therii. If patients are agitated, 
parariiedics should first ensure their own safety and 
then attempt to calrii the patients down. To best 
riiariage these patients, parariiedics riiay rieed to do 
brie or riibre of the folldwirig: 

• Deterriiirie whether the patierit is viblerit, arid 
suriiriibri police assistarice if rieeded. 

• Talk to frightened or agitated patients calmly arid 
reassuringly. 

• Provide the patient with a place to **crash." The 
hospital is often not a very good place for this. A 
quiet room in the house of a reliable friend, 
where concerned people will be available to reas- 
sure the patient, may be better. Consult the medi- 
cal director to help decide whether to bring the 
patient to the hospital. 

• Determine whether hospitalization will be neces- 
sary. If the blood pressure is significantly elevat- 
ed, if arrhythmias are present, or if the patient is 
entirely out of control, hospitalization is required. 
Use police assistance, if needed, to bring the pa- 
tient to the hospital. 

OVERDOSE AND TOXIC REACTION TO 
HAbbUCiNOGENS 

The clinical picture of LSID intoxication includes ex- 
citement, panic, hallucinations (usually visual), unusu- 
al body sensations, and often psychotic reactions. 
Most authorities now advocate the "talking down*' 
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approach in dealir^ with these patients, avoiding 
needless and sedatiye'^rogs as much as possible: The 
paramedic should try to geT^ez^^gatient to a quiet 
place, away from crowds and noise?^he<(^mergency 
department atmosphere is far from ideal in Iffis-re^ 
spect, and it is often better if you can arrange to have 
the patient looked after by a responsible friend. It is 
especially important that you deal with the patient in 
a calrii, understanding manner. 

Accidental ingestion bf LSD by children or infants is 
ribt physically dangerous, but the child may experi- 
erice the sariie frighteriirig sensatibns. The best treat- 
merit for such children is _siriiply to have somebne 
foridle arid play with therii for several hours. In most 
cases, the childreri will respbrid readily to clbse atten- 
tibri arid physical cbritact. 



ASPIRIN OVERDOSE 

Aspirin (salicylate) iritdxicatidri is primarily a pediat- 
ric problem and is one of the most frequent overdoses 
in. children. Adults can also overdose dri aspirin, 
either accidentally or in suicide, attempts. 

Salicylate is an acid, and causes profound metabolic 
acjdosis.^ metabolic acidosis in Module IV.) 

The patient tries to compensate for the metabolic 
acidosis, with its excess carbon dioxide, by hyperven- 
tilating. As time passes, however, the patient tires and 
respirations become shallower. Signs and symptoms of 
salicylate intoxication include: 

• Hyperpnea, tachypnea. 

• Fever arid sweatirig. 

• Vbmitirig. 

• Dehydratibri, sbriietiriies sb severe that it causes 
shock. 

• Cdrivulsidris. 

• Cdma. 

Aspirin overdose should be suspected in any child 
with unexplained rapid respiratidris. Ydu shduld 
search for the bottle to help confirm this. 

Mariageriierit is airiied at eliriiinating iiigested aspirin 
frbrii the stbiriach arid suppbrtirig vital furiclibris. Tb 
do this, the parariiedic should: 

• Iriduce vbriiitii?g' with syrup bf Ipecac, if the pa- 
tierit is cbriscibus. 

• After vdmitirig stops, give at least 2 tablespoons 
df activated charcdal mixed as a slurry in tup 
water. 

• Start an IV with b5W. Consult the physician as 
to IV rate, which will vary according to patient's 
age, weight, and vital signs. . 

• Have bicarbonate and diazepam (Valium) on 
hand. 

• if the patient's temperature is elevated above 
; i64*'F, sponge the body with coo' tap water. 
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Unit 6^ Acute Abdomen 

This uiiil dcais with a variety ot* disorders that cause 
abdominal pain. Fjr the most part, it will hot be 
either feasible or useful to distinguish ambhg the 
many causes of the so-called acute abdomen since, in 
gerierai, fieid manageipent will be similar regardless of 
the cause. However^ you should have a general idea 
of the types of disorders that may be present with 
abdominal pain and should know which of these may 
progress to life-threatening situations. 
The abdominal cavity is contained by the diaphragm 
above, the pelvis below, the spine in back, arid the 
muscular abdominal wall in frdrit. It contains the 
major organs of digesiibri, excretion, and, in the 
female, reproduction. The kidneys lie immediately 
behind the abdominal cavity iri the retroperitoneal 
space. The abdominal cavity is liried by a smooth 
membranous layer called the peritdrieum, from which 
the abdominal cavity derives the other name it is 
sometimes called, the peritdrieal cavity. 

The abdominal cavity contains blood vessels, sdlid 
organs, and hollow organs. The aorta arid the iriferidr 
vena -cava are the riiajdr bldod vessels tfavef sirig the 
abdomen. They lie along the pdsteridr wall df the 
abdominal cavity, just in front df the spirie. 
The solid organs df the abddriieri arid .retfoperitoneal 
space include the liver, spjeeri, paricfeas, arid kidneys. 
The liver lies just berieath the diaphragm, predomi- 
nantly on the right side Cnght upper quadrant); it i^s a 
highly vascular and fragile orgari which can be easily 
lacerated by crtishirig irijiiries to the abdomen or 
lower chest, such as thdse sustained in steering wheel 
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The sple^, lying in the upper left quadfarit, is alsd a 
very vascular and fragile organ. Spleriic rupture from 
trauma may result in rapid bleediri^ arid death. (Pa^- 
tients with fractures irivdlvirig the 10th to 12th ribs on 
the left side are particularly likely to have splenic 
damage.) , 

The pancreas is a sdmewhat fiat organ |ying crosswise 
in the left upper quadfarit of the retroperitoneal area. 
The pancreas prdduce*s powerful digestive enzymes, 
arid if it is iirijured or diseased, these enzymes can spill 
dvef iritd the peritoneal cavity, causing inflammation 
(peritdriitis) and severe pain. 

The kidneys lie in the retrdperitdrieal space at about 
•the level of the 12th thdracic td 2d lumbar vertebrae. 
Blunt trauma to the abddriieri dr back cari injure the 
kidneys. 

The hollow organs df the abddriieri include the stom- 
ach, intestines, gall bladder, arid urinary bladder The 
stomach lies just berieath the diaphragm^ somevyhat 
over to the left side; the regidri that the stomach 
occupies is cdmriidrily referred to as the epigastrium. 
The iritestiries dcctipy nearly the whole of the peritor 
rieal cavity. The small intestine consists of the duode- 



num, the jejunum, and the ileurii. The duddenum is 
directly attached to the stomach arid is frequently the 
site of ulcers. Together^ the three parts df the smail 
intestine measure about 2i feet arid are richly supplied 
with arteries and veins. These vessels are susceptible 
to injury when there is trauriia td the abdomen and 
can bleed prdfusely. 

The large intestine consists df the colon and rectum. 
The colon is about 5 feet jdrig and passes up, across, 
and then ddwn the abdominal cavity (ascending, 
transverse, and desceridirig segments). At the colon's 
lower end, near where it joins with the ileum, Jhere is 
a sriiall, wdrriilike apperidage ealled the appendix 
which lies in the right lower quadrant and is suscepti- 
ble td an iriflariiriiation known as appendicitis. 
The gall bladder, which concentrates and stores the 
bile pfdduced iri the liver, is located in the right 
upper quadfarit. Obstruction of the bile ducts dr iri- 
flamriiatidri df the gall bladder itself (cholescystitis) 
riiay produce severe right upper quadrant pain. 
The ufiriary bladder lies just behind the pubic bdne iri 
the pelvis; it may become damaged or disrupted by . 
blunt trauma to the abdomen or by pelvic fracture. A - 
full, distended bladder is much mdre susceptible td 
such injury than one that has recently beeri emptied. 
As a general rule, injury td solid drgaris results in 
hemorrhage, and injury td' hdlldw dfgaris results in 
spillage of their contents, with cdrisequerit peritonitis: 
Table 10.3 lists the drjaris fdiirid iri each of the (quad- 
rants of the abddriiirial; cavity. 

The patient with an acute abddriieri generajly has 
abdominal pain. Td assess the iniplications of the pain, 
the paramedic shduld detefriiirie the following: 

• Location df the pairi. Certain organs, like the 
stdmach arid dudderium, give reasonably good 
Idcalizatidri df pairi— iri this instance, to the epi- 
gastric area. However, diseases of other organs, 
such as the jejurium and ileum, may produce pain 
ariywhere iri the abdomen. 

• Radiatidri of the pain. Certain types of abddmirial, 
pairi have typical areas of radiation. The pairi df 

table lb,3,— drgaris Found in the Abddriiirial Cavity 



Upper 
Quadrant 



Left Upper 
Quadrant 
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pancreatitis, for exampie,: often radiates straight 
through the back, whiic that of an inflamed or 
obstructed gall bladder may radiate around the 
right side to the angle of the scapula; 

• Quality of the pain; Constant abdominal pain is 
suggestive of inflammatory or destructive in- 

^ volvement of an organ, while cramping, intermit- 
tent pain suggests obstruction of a hollow organ 
(e.g., bowel obstruction, kidney stone). 

• Duration of the pain. This information can be 
used to determine whether the problem is of 
recent origin or whether it has been present a 
long time. 

• Intensity of the pain. 

• Nature of onset. Sudden and abrupt or gradual 
onset of pain can indicate different injuries. 

• Presence of associated vomiting. 

• Change in bowel habits. 

The age of the patient is also important. Gall bladder 
problems are unusual before age 20, and bowel ob- 
struction is uhcdmmdn ih-patiehts under 35. The para- 
medic will also find it helpful to know what medica- 
tibri, if any, the patient has been taking. A history of 
antacid ihgestidh, for example, suggests that the pa- 
tient may have peptic ulcer disease. The physical ex- 
amination should be completed as described in 
Module II. 



Unit 7. Massive Gastroihtestihal 
^ Bleeding 

Massive gastroihtestihal (GI) bleedihg refers to bleed- 
ihg that is severe ehdugh to cause hypovolemic 
shock. Bleedihg may occur from any part of the GI 
tract. Massive bleedihg, however, most frequently 
occurs from the duodenum, stomach, or esophagus. 

Massive GI bleeding is most often caused by a duode- 
nal peptic ulcer. Other frequent causes of massive GI 
bleeding are a gastric peptic ulcer, gastritis, and eso- 
phageal varices (enlarged and twisted veins in the 
esophagus). 

In peptic ulcer disease, digestive enzymes and gastric 
acid destroy a small area of the lihihg layer of the 
stomach dr_ esophagus. If the damaged area ihcludes 
the wall of a vieih or arte.y, there may be massive 
bleedihg. 

A duoddehal peptic Ulcer causes massiye GI bleedihg 
more frequehtly thah does a gastric peptic ulcer. The 
typical dUddehal ulcer patient is a male executive, 
over 33, who works under emotional and physical 
stress. 

Gastric peptic ulcer is also n^ore frequent in males, 
but is not related to stress; Gastric ulcers most often 
occur past the age o^" ^G^They may be benign or may 
be caused by gastric cancer. 



Acute gastritis is an acute inflammation of the superfi- 
cial layer of the stomach lining; The disorder may be 
caused by viral or bacterial infection or by ingestion 
of alcohol or aspirin; Acute gastritis following alcohol 
or aspiri^n ingestion can cause massive GI bleeding; 
Aspirin and alcohol, however, also cause peptic ulcers 
to bleed, so a history of the ingestion of either drug 
does not always indicate acute gastritis: 

The symptoms of massive GI bleeding include those 
of hypovolemic shock, as described in Module III. In 
addition, massive G I bleeding produces hematemesis 
(vomiting blood) and/or melena (black, tarry stools). 
Vomited blood may be bright red if it is fresh or may 
resemble cofTee grounds if it has been partly digested. 

Other sighs and symptoms can indicate the cause of 
GI bleeding. The ulcer patient may be taking ant- 
acids; the acute gastritis patient may have recently 
ingested aspirin or alcohol: The patient with bleeding 
esophageal varices usually has symptoms of cirrhosis 
of the liver. These include liver and spleen ehlarge- 
meht, ascites (fluid in the peritoneal cavity), and dilat- 
ed abddmihal wall veihs. Td estimate the amduht of 
blddd Idst ih a patieht with massive GI bleedihg, the 
EMT-P cah use the tilt test described ih Chapter 3. 

Treatmeht of massive GI bleedihg ihcludes restorihg 
blodd volume and maihtaihing tissue oxygehation. 
(Treatment for hypovolemic shock is described in 
more detail in Module III). To accomplish these 
goals, the paramedic should: 

• Administer dxygeh. 

• Take vital sighs. 

Apply ahd ihflate the MAST. 

• Start twd dr mdre IV*s with large-bdre (14 td 16 
gauge) catheters. Draw blood for typihg crdss- 
match, hemdglobih, and hematocrit. Then rapidly 

• infuse normal saline. Ringer's solution, or a 
plasma derivative. 

If ordered by the physician, insert a nasogastric 
tube to aspirate blood present in the stomach and 
begin gastric lavage with ice-cold saline. 

• Maintain the patient in the physiologic position, 

• with the feet elevated at a 30** angle. 

• Keep the patient warm. 

• Monitor the patient's blood pressure, pulse, and 
state of consciousness. 



Unit 8. Genitourinary Problems 

It is rarely useful to distinguish the different possible 
causes of genitourinary problems in the field. There- 
fore, this unit will give only a brief overview of the 
subject. 

The genitourinary system includes the kidneys, ure- 
ters, bladder, urethra, and the organs of reproduction. 
All of these organs are subject to trauma or disease. 
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Nontraumatic emergencies involving these organ s in- 
clude inflammation, infection, and dSstrtictibn. One 
dramatic nontraumatic genitdurihary emergency is 
I passage of a renal stone, which causes excruciating 
- flank pain— one of the most severe forms of pain a 
person can experienc^. No treatment is feasible in the 
field, although morphine may be ordered for pain 
relief if the patient must be transported a long dis- 
tance. 

Unit 9. Medical Ernergeneies 
Involving the Geriatrie Patient 

with improvements in overall health care, the propor^ 
tion of <^lderly patients in the population has risen 
significantly over the last several years, arid will prob- 
ably continue to rise. For this reasdri, and also be- 
cause the elderly are more pfdrie to illness and injury, 
geriatric patients will riiake up a significant proportion 
of the calls_rcceived by the Emergency Medical Serv- 
ices team. Therefore, the paramedic must be aware of 
some of the special problems confronting elderly pa- 
tients and the health professionals who care for them. 
Elderly patients differ from younger patients in sever- 
al ways, the riidst important being their altered reac- 
tions to illness. These altered reactions include: 

* Depressed pain mechanism, Pwi may be less 
severe, of the elderly patient may simply dis- 
count a certain amount of pain as part of being 
bid. Furthermore, many illnesses that are normal- 
ly characterized by pain may Be eritirely painless 
in the elderly. Myocardial infarctidh, for exarii- 

. plei often has symptoms of confusion or conges-, 
tive heart failure in the aged patient, arid mariy 
myocardial infarcts in the elderly occur without 
any symptoms at all. 

• Depi-essed temperature-ri^uJdting mechanisms. The 
elderly patient is less likely to develop fever in 
response to infection. Furthermdfe, because of 
poor " temperature cbritrol, geriatric patierits are 
more prone to heat exhaustibri and accidental 
hypothermia after relatively moderate exposure 
to heat. 

• Less reality contact in y^spms^ to medic^ iiiness. 
The geriatric patierit iri congestive heart failure, 
for exariiple, may shdw confusion, restlessness, or 
halluciriatidris. 

• Increased susceptibility to psychoidgical disorders. 
Elderly patierits are in general jnore. prone to 
cbrifusibri arid depression. 

* Depressed thirst mechanism. The elderly are more 
prbrie to dehydration. 

* Increased suscepUhiiity to generalized deterloratio^^^ 
A specific illness or injury in an elderly patient is 
more likely to result in generalized deterioration. 

In general, the elderly patient is less likely tb preserit 
a cieariy defined complex of symptoms; mbre ofteri. 



the history is vague— a little weakness, a little uride- 
fmed pain or discomfort, a little fatigue, arid sd on. 
the overaH handicaps of growing bld^failing 
memory, diminished sight and hearing, arthritis, in- 
creased susceptibility tb respiratory irifectibri— put the 
elderly patient at an added disadvantage. 
Eliciting a history from an elderly patierit dfteri pre- 
sents a special set of problems. The patierit may be 
confused or unable to remember recerit everits. Often 
depression, hopelessness, and_hbstility make the pa- 
tient unwilling to cooperate. Furtherriibre, the expec- 
tations of an elderly patierit riiay be very different 
from those of a younger patierit. the elderly patient 
may neglect to mehtibh sigriificarit symptoms, regard- 
ing them as "normal for riiy age." Diminished hearing 
may also impair the patient's ability to understand and 
respond to questions. (The paramedic should never 
assume, however, that simply because a patient is ojd, 
he or she is deaf You will insult many elderly pa- 
tients thrbugh such ari assumption.) 
Ofteri it will be riecessary to verify the history ob- 
tained frbrii ari elderly patient with a friend or rela- 
tive. Iri such cases, this is best done in another room, 
sb that the patierit will not be ofTended by the impH- 
catibri that his or her own account is not reliable. If 
the patient has a hearing loss, you must speak slowly 
arid clearly, and face the patient so that the patierit 
cari see the paramedic's lips. 
The physical examination of an elderly patlen 
also preserit uriique difficulties: Poor cooperation and 
easy fatigability may require that the manipulations 
that are riecessary for the examination be reduced tb a 
miriimum. Often it will be necessary to remove riiariy 
layers df clothing to examine the patient adequately. 
The paramedic should resist the tendency, upon view- 
irig the volume of clothing, to skip the examiriatidri. 
the ill or injured geriatric patient deserves as thor- 
ough an evaluation as a younger patierit. 
Physical signs in the aged patierit riiay ridt have the 
significance that they have in the ydurig. Jnelastic skin 
may give the impressipri bf dehydration; thus, skm 
turgor in the elderly is best assessed by examinjng the 
lateral cheeks. Similarly, edema in the legs ma y be 
caused by inactivity arid sittirig with the feet hanging 
down, so this sigri cariribt always.be jBsumed to be 
indicative of right heart failure. The elderjy also ot^en 
have crackling rales iri the lung bases without having 
lung disease. 

To illustrate sbriie df the above problems, lef -tis dis- 
cuss two cdriiriidri cdnditions in the elderly, myocardi- 
al irifarcticri arid congestive heart failure. 
Acute riiydciirdial infarction (AMI) is common in the 
elderly, arid occurs with equal frequency in men and 
women. Only a small minority of these patients, hb'^- 
evef, present the classic picture of severe chest _pain. 
Much more frequent is the slow development of dys- 
priea that indicates left heart failure. Frequently the 
: elderly patient with AMI will also show drily extreriie 
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weakness, syncope, loss of bowel or bladder control, 
associated stroke, or confusion. Indeed, as noted 
above, maiiy elderly patieiits with AMI experience no 
symptoms at all, and tlicir infarction is detected billy 
months or years later, by routine electrbcardidgrams. 
Therefore, you must be very suspicibias of AMI in 
any elderly patient who has such vagiie symptoms as 
weakness, dizziness, or malaise. 

Congestive heart failure also afflicts a significant pro- 
portion of the elderly population, and again its symp- 
toms may be atypical. Heart failure is particularly 
iilceiy to show up as mental confusion, and often the 
paramedic will obtain a history of multiple episodes of 
nocturnal confusion. Another feature of heart failure 
in the old that rarely occurs in younger patients is the 
development of blisters ori the legs. These blisters, 
which are translucent, often multiple, and spmetirnes 
quite large, dcvelbp when the elderly patient with 
brthbpriea sleeps in his br her chair at night, thereby 
rhaintaihing the increased hydrbstatic pressure in al- " 
i*eady edematous legs. 

In summary, the elderly patient is more prone to 
illness and injury, but these illneftses are also more 
difficult to diagnose because of altered responses to 
illness, vague symptoms, and difficulties encountered 
in history taking. Confusion is a common sign of 
serious illness in the elderly patient and should never 
be dismissed simply as dementia until a careful search 
is>made for underlying disease or injury. 

Unit 10. Techniques of 
Mahagertieht 

Nasogastric Tube Ihsertibri 

Nasogastric ihtubatibri is indicated to decompress a 
distended stomach br to ernpty the stomach by 
lavage. It should be performed only oh patients able 
to protect their airways; that is, on patients who are 
alert arid have an active gag reflex. If nasogastric 
iritubatibn is indicated in the comatose pati^nt* 
paramedic should always first intubate the trachea 
with a cuffed endotracheai tube to protect the airway. 

Nasogastric intubation can be unpleasant for the pa- 
tient. Paramedics who have jearried this skill shbuld 
practice on one anbther sb that they will appreciate 
what the patient must gb through. The patierit will 
jbbk upon the prbspect with forebbdirig, especially if 
he br she has been thrbugh it befbre; therefbre, yoU 
will need tb approach the patierit cbrifideritly and 
sympathetically, bfferirig assurance that the procedure 
is i.ecessary. If the patierit trusts ybU, it will be easier 
to irisert the riasbgastric tube, sirice the patient's coop- 
eratibri is extremely helpful. 

An assistant- is also helpful. He or she can hold extra 
equipment, such as a basin of water or emesis basin. 
In many instances, the assistant can hold the patient 



(especially if the patient is confused br is a child). To 
perform nasogastric iritubatibn, the pararriedic shbuld: 

• Asseiiible the eqUipmerit: 

— Leviri tube (Nb. i 8 French for adults and No. 12 

French for childfeh). 
— Watef-soiubie lubricrint. 
— Tape of i -Inch width; 
— 50 mi syringe: 
— Small clamp. 
— Cup of water with a straw. 
— Emesis basin. 

• Explairi carefully to the patierit exactly what you 
• iriterici tb db and what ybu expect the patierit tb 

do. 

• Lubricate the tip and the first few inches of the 
nasogastric tube generously and place the straw 
between the patient's lips. Tell the patient not to 
drink until you give the signal, at which point the 
patient is to drink as fast as possible without 
stopping. 

• Pass the tube gently along the floor of the nasal 
passage; hold the tube almost horizontal to the 
ground to do this. A common mistake is to orient 
the tip upward, which causes it to becbme hung 
up in the turbinates, resulting iri pain and bleed- 
ing. 

• When the tUb^**begins tb enter the oropharynx 
(the paramedic will be able to feel this), tell the 
patient to drink and keep tlrinking. Advance th^ 
tip irito the stomach as the patient swallows. The 
tube should go aboui 20 inches down. However, 
the most reiiabie indication that the tube has 
reached the rignt place is a rapid return of gastric 
contents when the tube is aspirated with the sy- 
ringe. .Another method to check tube position is 
to pusli about 20 ml of air into the tube with a 
syringe and • auscultate over the epigastrium for 
bubbling sounds. 

Pbssible prbblems the paramedic m?y encburiter wheri 
perforriiirig^this techriique iriclude: 

• Accidental passage of the riasbgastric tube iritb 
the trachea. This should be obvious, because the 
patient will cough and choke. If iri dbubt, the 
paramedic should place the top end of the tube 
under water; if the other end is iri the trachea, 
there will be a steady bubbling as the patierit 
exhales. If this is the case, withdraw the tube 
back into the pbsteribr pharynx arid advarice it 
again. Havirig the patierit slightly flex the neck 
sbmetiriies helps avbid this problerii. 

► Accidental hanging of the tube' in the pharynx. A 
clue that this has occurred is excessive gagging 
and retching.* it is very easy for the paramedic to 
check this by simply looking in the patient's 
mouth. If the nasogastric tube is coiled in the 
patient's throat, the paramedic should pull the 




tube back until the tip of the tube is visible in the 
posterior pharynx and try the procedure again. 

Catheterization of the Urinary Bladder 

it is unlikely that the paramedic will need to catheter- 
ize a patient's bladder in the Held. However, if you 
are based in an emergency departmerit, you may need 
to learn this skill. Bladder catheterization |s indicated 
whenever precise measurement of a patient's urinary 
output is needed and the patient is unable to void 
voluntarily at appropriate intervals. 
Bladder catheterization is also unpleasant for a pa- 
tient, and again the paramedic's explanations of what 
will be done arid why will be important in establish^ 
ing the patierit's trust. To catheterize a patient's uri- 
nary bladder, first assemble the equipment: 

• Sterile gloves. 

• Sterile cleansing sponges. 

• Aritiseptic solution (pHisoHex or Zephirah). 

• Foley catheter with^B ml balloon ^usually a No. 
14 French for women or a No. 16 Frerich for 
riieri). 

• Sterile towels. 

• Syringe with needle, containing 5 ml saline. 

• Clamp. 

• Water-soluble lubricant. 

• Connecting tubing and coHectiTig bag. 

• Sterile basin. 

Prepackaged catheterization sets are^ now widely 
available arid quite suitable for use. When such a set is 
available, the paramedic will not need to asseriible the 
equipriierit listed above. 

To catheterize a male patient, the paramedic should: 

• Place a towel beneath the patient's periis. 

• Wash the hands and put on sterile gloves; ar- 
range the equipment on a sterile towel where it is 
handy. 

• Retract the patierit's fcreskin (if present) with the 
left harid, arid hold the penis by the shaft. This 
hand is rid longer sterile. 

• Use the clamp to pick up a sterile sponge soaked 
iri aritiseptic with right hand. Wash the glaris. 

• Touch nothing but the catheter with the right 
hand. Lubricate the urethra by injecting 5 cc of 
lubricant into the meatus. 

• Raise the shaft of the penis straight up with the 
left hand and rapidly introduce and pass the cath- 
eter. Advance it almost to its bifiircatibri before 
inflating the balloon. 

• Pull back slightly dh the catheter so that the 
balloon will be flush agairist the prostatic urethra. 

• After bbtainihg a unrie- specirnen, connect the 
catheter to the drairiage systern. 

X 



• Tape the_tubirig, riot the catheter^ to the inner 
surface of the thigh. Avoid tension on the cath- 
eter. 

• Never allow the bladder to empty all at once if it 
is full. Pefiodicaiiy clSmp and unclamp the cdri- 
riectirig tubirig to slow the rate of emptying. 

To catheterize a female patient, the paramedic should: 

• Place the patient supine, with knees bent arid hips 
canted upward. 

• Use the same sterile procedure as listed iri cath- 
eterization of the male bladder. 

• Clean the urethral meatus thoroughly with ariti- 
septic solution. 

• Lubricate the catheter tip and advarice it iritb the 
urethra. 

• The subsequent steps are the same as for cath- 
eterization of the riiale bladder. 

Glossary 

addiction: A marked psychological and physidlbgical 
deperiderice on a substance such as alcohol dr a 
drug, which has gone beyond voluntary cdritrdl. 

anaphylaxis: An unusual or exaggerated allergic reac- 
tion to foreign proteins or dther substarices. 

aneurysm; A permanent blddd-filled dilatibri bf a 
blood vessel resulting from disease or irijury of the 
blood vessel wall. 

epigastrium: The upper arid middle regions bf the ab- 
domen within the sterrial arigle. 

ethanol: Ethyl alcdhdl; the type bf alcohol present in 
alcoholic beverages. 

geriatric: A terrii that refers tb the elderly. 

habituatibri: A situatibri iri which a patier produces a 
tplerarice to a drug arid becomes psychologically 
deperiderit bri the drug. ^ 

haliuciribgeri: Ari agent or drug that has the capacity 
to stiriiulate hallucinations. 

hyperglyeemia: An abnormally increased concentra- 
tibii bf sugar in the blood. 

hyperthermia: An abnormally increased body tempera- 
ture; hyperpyrexia. 

hypoglycemia: An abnormally diminished cdriceriira- 
tlon of sugar in the blood. 

hypothermia: An abnormally reduced body tempera- 
ture. ^ 

insulin: A hormone secreted by the islets bf 'Lariger- 
hans in the pancreas; esseritial for prbpef riletabo- 
lism of blood sugar arid riiairiteriarice bf proper 
blood sugar levels. 

intoxication: A state of beirig excited br stupefied by 
alcohol or a riarcbtic tb the point ' where physical 
arid riierital cdritrbl is rilarkedly diminished. 



ketoacidosis: A cbiiditibn arising in diabetics such that 
the insulin dose is insufTicieht; blood sugar reaches 
high levels aiicl fat is metabolized to ketones and 
. acids. Ketbacidbsis is characterized by excessive 
thirst, urihatibh. nausea, vbmitihg, and sbmetimes 
coma. 

lavage: A washing-out of a hdllbw organ (such as the 
stomach). 

niethanbl: MetHyl alcohol; wbbd alcohol; poisonous if 
ingested, causing extreme metabolic acidosis and 
blindness. 

narcotic: A drug used to depress the central nervous 
system, thereby relieving pain and producing sleep. 

peritdheiim: The membrane that lines the abdominal 
cavity. 

physical dependence: See addiction 

polydipsia: A condition of excessive thirst. 

polyphagia: A condition of excessive hunger. 

poiyaria: A condition of excessive urination. 

psychological dependence: Sve addiction. 

quadrant: The term used to designate one of the four 
quarters of the abdomen. 

refroperitoneum: The area behind the peritoneum. 

tolerance: A diminished susceptibility to the effects of 
a drug or toxic substance acquired after continued 
ingestion of it. 

urticaria: Hives. ^ 

vasoconstriction: The riarrbwing of the diameter of a 
blbbd vessel. 

vasodilatation: The widening of the diameter bf a 
blbbd vessel. 



venom: A poison, usually derived from reptiles or 
insects. 

withdrawal: A symptom produced by abstinence from 
a drug to which one is addicted. 
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Obstetric and Gyneeolegic 
Emergencies 



Unit 1. Anatomy and Physielogy 
of the Female Reproductive 
System 

in this unit, the basic Fuhctibris and ariatdmical struc- 
tures of the female reproductive system will be sum- 
marized, as will the develbpihehtal stages of pregnan- 
cy and the progression of ribrmal labor and delivery: 

Anatomy 

The female reproductive system includes the . ovaries, 
fallopian tubes, uterus, and vagina, The female repro- 
ductive organs are located in the pelvic cavity. The 
uterus is above and behind^^ the bladder, The bladder 
orifice, the urethra, is in froftt of the vaginal opening^. 
The rectum and its opening, the anus, are behind the 
vagina. The vaginal, urethral, and rectal orifices_opeh 
into the perineum: The perineum is shown in Figure 
11.1. Because these pelvic organs are so close to the 
uterus and vagina, trauma to the reproductive organs 
can also injure the bladder, urethra, rectum, or anas. 
Ovaries — The ovaries, two walnut-shaped organs that 
produce ova (e^gs) are located in the right and left 

^bwer quadrants. Progesterone and ^ estrogen, the 
female^^ sex hormones, alsb ire produced by the ova- 

, ries. in th^lronpiignanrwp|nan, estrogen and proges- 
: ' terone secretions vary cyclicaliy each month. In the 
pregnant woman, estrogen and prbgesterone secre- 
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tiohs vary accbrdihg to the stage of pregnancy. Two 
hbrmbries secreted by the anterior pituijary gland^ 
follicle-stimulating and luetinizing hormone, regulate 
ovarian hdrmdne secretion: ' 




The Perineum 
Figure 1. Periheum 
-1 



Estrogen thickens the linings of the uterus (ehddme- 
triiim), rallbpiaii tub ^, arid vagina. In additidri, estrd-. 
-. gcri produces scxoiidary female sexual characteristics. 
j^J/'t EMrdgcii also affects kidney riirictidris. It decreases 
fodiuiri, chloride, arid water excretidri, which _de- 
^creases uriiie output arid iricrea.sies extracellular fluid 
vdliirre. 



Prbgesterdiic can act only dn tissues that have beeri 
filled by estrdgcri. Prdgesterdrie .prepares the reprd- 
diictive tract for implaritatidri df a fertilized egg. It 
also prepares the breast for lactatidri (milk prdduc- 
tion)^ Bddy temperature is slightly iricreased (0.5** td 
LO"* F) by prdgesterdrie secretion. 

The ovaries release one mature ovum about once a 
liidiith during the reproductive years. Since the ova- 
ries are not directly connected to the fallopian tubes, 
tile ova enter the peritoneai cavity before being 
drawii into the fallopian tubes. 

Falldpiari tubes— The fallopian tubes permit passage 
df^the ova from tlie ovaries td the UterUs. At their 
ovarian ends, the fallopian tubes are funnel shaped 
arid frihgied with small, finger-like structures called 
fimbria, which insure that the ova reach the fallopian 
tubes from the ovaries. The fallopian tubes are nar- 
rower at their uterine ends. 

Uterus, cervix, arid vagiria~The ovum travels 
thrdugh the falldpiari tube iritd a pear-shaped, muscu- 
, lar drgari caHed the uterus (wdmb). Iri the ridripreg- 
riarit woman, the uterus is abdut 3 inches high, 2 
irichetr wide, arid 1 irich thick. It is Ideated above arid 
behind the bladder. Iri the pregnant wdrrian, the 
UterUs enlarges arid rises Upward. By the end df preg- 
nancy, the Uterus is 12 inches high, 9 Inches wide, and 
8 inches thick. * 

The uterus has three layers: the perimetrium, the 
myometrium, and the endometrium. The perimetrium 
is the peritoneai covering of the uterus that separates 
it from the abdominal cavity. The myometrium, a 
thick, muscular wall, forms most df the uterus. The 
thickness of the endometrium, the inrier lining df the 
uterus, varies cyclically each mdnth in ridripregnant 
. women. ^ 

During the early part of the menstrual cycle, . the 
endometrium thickens to prepare for ovulatidri (re- 
lease df a mature dvurii). If the dvUm is fertilized by 
yiinitirig with a spf ini cell, it will implarit iri the eridd- 
' met ri urn arid develdp iritd a fetUs. If the dvUm is ridt 
fertilized, however, the uterus sheds its eriddrtietrial 
liriirig 14 days after dvujatidri. A meristrUal peridd, a 
discharge df a bldddy fluid frdm the UterUs, is prd- 
dUced because df sheddir g df the enddrtletrial lining. 
. MeristrUal peridds dccUr about every 28 days and last 
3 to 7 days during the woman's Teprdductive years: 
Menstrual periods are absent during pregnancy. 

During labor and deiivefy the menstrual flow and the 
fetus pass through the cervix, a narroMt^qpening at the 



distal erid df the uterus. The cervix cdririects the 
uterus td the vagiria. The vagina is a riiuscular tube 
leadirig td the external geriitaiia. The vagiria serves 
alsd as the birth carial dUfirig labdf arid delivery. 

The ovaries, falldpiari tubes. Uterus, and vagina re- 
ceive biddd ffdm the dvariari, uterine, and vaginal 
arteries. The ovarian arteries arise from the aorta, just 
beldw the origins of the reriai arteries; These arteries 
supply the ovaries, fallopian tubes, and part of the 
uterus. The uterine arteries mainly supply the uterus; 
The vaginal arteries mairily supply the vagina. If Un- 
treated, the bleeding frdm these drgaris may be exten- 
sive arid fatal, because the bIddd supply to the internal 
reprdductlve organs is complex. 

Tfie exterrial feriiale geriitaiia iriclUde the vulval struc- 
tures which iriclUde the labia rtiajdra arid the labia 
miridra. The labia majdra are large, rdUrided, arid lat- 
eral skiri fdlds. These eri large as they pass frdm the 
ariUs arid meet at the symphysis pubis. (The symphysis 
pubis is the ariterior Joirit betweeri the two pubic 
bones that form part of the pelvic -girdle.) The labia 
minora are sttialler skin folds that are between the 
labia majora and usually are hidden by them. 

The breasts are secretory glands located on tfie anter- 
ior chest wall. During pregnancy, estrogen and pro- 
gesterone act on the breasts to prepare them for lacta- 
tion following delivery. After delivery prolactin and 
oxytocin, hormones secreted by the pituitary gland, 
stimulate the breasts to produce milk. 
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Preghahcy 

Pregriaricy begins when an dVUrtl Unites with a sperm 
cell that has been introduced into the female repro- 
ductive tract. The uniori of the ovum and sperm cell 
is called fertilization, and occurs in the outer third of 
the fallopian tube: The fertiliz^ ovum- passes into the 
uterus and implants in the endometrium. Implantation 
usually occurs in the upper part of the uterus: 

The fertilized ovum develops into a fetus. The fetus is 
nourished by the placenta. The placenta, a special 
disk-shaped organ, develops during pregnancy and at- 
taches to the inner wall of the uterus. The placenta 
contams both fetal and maternal tissues.^Qxygen and 
nutrients pars frdrri the maternal bloodstream into the 
fetal bidddstream through the placenta. Carbon diox- 
ide arid waste prdducts alsd pass from the fetal blddd 
vessels iritd the maternal blddd vessels thrdugh the 
j3lacerita. Materrial arid fetal blddd vessels are iri cldse 
cdritact with the placerita, but the twd bloodstreariis 
dd ridt mix. 

Fetal blddd eriters arid leaves the placerita thrdUgh 
blddd vessels cdritairied iri the Umbilical cord, as illus- 
trated Iri Figure 11.2. These Umbilical vessels eriter 
the fetus through the umbilicus, dr naval. Two umbili- 
cal arteries carry unoxygenated blood from the fetus 
to the placenta. A single umbilical vein returns oxy- 
genated blood to the fetus; 
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Ombilical Vein 
Liver ^^^^ 



limbilica! Cord 




: Fetar Blood Supply 

Figure 2. How Fetal Blood Enters the Placenta 

The combined blood flow into the placenta from the 
fetal and maternal circulation is large in volume; 
therefore, any disturbance to the placenta (e.g., sepa- 
ration from the uterine wall or change in position) 
will cause extensive bleeding and endanger both the 
fetus and the mother. In addition, blood supply to^ the 
entire uterus increases during pregnancy; therefore, 
uterine injuries also can produce extensive bleeding. 

While, in the uterus, the fetus is enclosed in the amhib- 
tic sac (bag of waters). Tbis sac cbritaiiis amnibtic 
fluid in which the fetus floats freely. The amnibtic 
fluid helps protect the fetus from mechanical injury. 
Amniotic fluid is formed from maternal serum and 
fetal urine; it is reabsorbed into the maternal circula-' 
tion and also is swallowed by the fetus. At the end of 
pregnancy^ the amhibtic sac cbn tains about 1 liter of 
amniotic fluid. During br befbre labor, this sac rup- 
tures^ and amnibtic fluid flbws out through the cervix 
and the vagina. 

Physiological changes characteristic of pregnancy are 
used to determine whether a woman is pregnant and 
when she will give birth. Pregnancy begins when the 
ovum is fertilized by a sperm cell, usually about 14 
days after the beginning of the last menstrual .period. 
Although it is impossible to determine exactly when 
fertilization actually occurs, it is easy jd determine, 
when the last menstrual peridd began. oCdrisequeritly, 
the duration of pregnancy is usually determined by 
assuming that pregnancy began dri the 1st day bf/the 
last rnenstrual peridd. Each 4-week period of pregnan- 
cy is called a lunar month. There are 10 lunar monthis 
in a hdrmal pregnancy. Each 3-mbrith period is called 
a trimester. . , > 

During the first 4 weeks of pregnancy (Ist lunar 
month),, the pregnant woman stops menstruating, her 
breasts enlarge, and she sleeps more than usual. She 
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also urinates more freiqueritly, because the pregnant 
uterus presses dri the bladder. 

Vtovts the 5th through the 8th week (2d lunar mbnth)^ 
she may" experience nausea and vomiting in addition 
to the above symptoms: in the ?th through 12th 
weeks of pregnancy (3d lunar month), the uterus can 
be felt above the symphysis pubis, and urinary fre- 
quency returns to normal. The pregnant ^.wbman 
begins to feel fetal movement between the 13th and 
16th weeks (4th lunar month). 

- 4 -' - • .-- 

Between the 17th and 20th weeks (5th lunar mbrith), 
fetal heart sounds can be heard with a stethbscbpe. 
By the end of the 24th week (6th lunar mbnth), the 
examiner can feel fetal itidvemeht. Figures 11. 3A and 
11. 3B show the Idcatidris df the fundus uteri (top of 
the uterus) .at each ihdrith df pfegnaricy. 

During -the-37th thrdugh the 40th week- (^10th^unar= 
mdhth), the uterus drbps back down as the presenting 
part descends intb the pelvis. The uterus presses on 
the bladder, and urinary frequency again increases. 

Labor is the process in which the uterus repeatedly 
contracts to push the fetus and placenta out df the 
mother's body. Delivery is the actjual birth df the 
baby at the end df the secdhd stage df labor. 

Before labor , begins, t^e head df the fetus settles in the 
pelvis. The cervix theh^begiris td efface, br thin. Ef- 
facemeht may be cbmpleted befbre labor begins or 
may cdritihue during the first stage of labor. 

At the beginning of labor, contractions are far apart. 
As labor progresses, cor Tactions occur closer togeth- 
er. During the most acti 2 stage of labor, contractions 
dccuf every 2 to 3 minutes and last 30 to 45 secdnds. 

There are three stages df labor. The first stage Jbegiris 
with the first uterine cohtractidh arid lasts uritil the 
cervix is completely effaced arid dilated (open). A 
completely .dilated cervix is about 10 centimeters^ 
wide. The first sta^e lasts abdut 12 hburs in a woman ° 
who has previdusly borne a child. The amniotic sac 
frequently ruptures wheri the cervix is completely ex- 
panded. 

The second stage of labor begins when the fetus starts 
descending into the vagina. Ndrriially, the head de- 
scends first; thisT type of delivery, is called cephalic 
(head), if the buttdcks descend first, it is called a 
breech delivery. During the secdnd stage df 4abdr, the 
woman will bear down with each cdritractidri. As the 
presenting part of the fetus presses dri the rectuiri, the 
woman will feel an urje td defecate. The preseritirig 
part will appear arid disappear at the vaginal opening 
between cqritractidris. Everitually,- the presenting part 
will reriiairi visible betweeri coritractibris. This J s 
called crdwriirig. iri a ridririal delivery, the head will 
appear first arid the shdulciers arid trunk soon after. 



3 326 



The second stage of labor lasts about an hour in a 
woman having a first baby and from 15 to 20 minutes 
in a woman who has previously borne a child. 

In the third stage of labbr^ uterine cbritiactidris expel 
the placenta. When the placenta separates ftdm the 
uterine wall, a smalL amount of blood gushes out 
through the vagina. The placenta is then pushed out 
of the uterus and through the vagina. The third stage 
of labor usually lasts about 15 minutes. 

\ 

Unit 2. PathophysiDjogy and 
Management of Gynecologic 
Emergencies 

In general, there is little that paramedics, can do^ to 
treat gynecologic emergencies in the field. Most 
common gynecologic emergencies require the atten- 
tion of a physician or the use of specialized treatment 
resources not found' in the emergeacy vehicle. How- 
ever, the paramedic can greatly aid the physician arid 
the hospital stafT by bbtairiirig ah adequate history 
from the patient.* 

Abdominaj Pain 

A gynecologic problem, that is, a problem related to 
the female reproductjve organs, should be suspected 
in any woman who presents with abdominal pain. The 
following questions should be asked to obtain infor- 
mation necessary for possible treatment. 

• When was the patient's last menstrual period? 
Was it unusual in any way? Has she had ariy 
bleeding between menstrual periods or bleedirig 
following menopause? 

• Has she missed a riieristrual_ period? Does she use 
any form of cbhtraceptibri? Could she be preg- 
nant? 

• Has she had any vagirial discharge? What color 
was it? Was it foul smellirig? K 

• Where is the pain exactly? What is it like (sharp, 
dull, cbristarit, iritcnnittent)? What makes it 
better? What makes it worse? Is it made worse by 
sexual iritercourse? How long has it beenj>etween 
the onset of the pain and the last menstrual 
period? * 

Pelvic inflammatory disease (PiD)— Often resulting 
from gonorrhea, PiD is one of the most common 
sources of abdominal pain in women. The pain, some- 
times diffuse, is localized to one of the lower quad- 
rants, it may spread to the right shoulder and is often 
quite severe. In many cases, the pain begins at about 
the time of the menstrual period. It riiay be accompa- 
nied by fever arid vomiting The^ pairi fi-equeritly is 
worsened by_ sexual intercourse. The patient usually 
CQihplaiiis of moderate to heavy vagirial discharge. 
The patient's recent menstrual history often is charac 



terized by missed periods arid by bleedirig between 
periods. 

Physical exanliriatidn often reveals a very jl^appear- 
irig patient. Iri general, blood pressure is normal,^ and 
pulse is elevated. Fever may be present; Palpating the 
abdorileri causes rildderale to extreme pain and should 
be done very gently. No treatment^ in the field is 
riecessary* for patients with PID. Such patients should 
be rilade comfortable in whatever position they prefer 
arid trarisported gently to the hospital. 
Other sources of abdominal pair. — Other possible 
sources of abdominal pain in women include ectopic 
pregriancy (i.e., the fetus growing in a location out- 
side of th)e uterus, e.g., in the fallopian tube), ruptured 
ovarian cyst, and nongynecologic causes such sis ap- 
pendicitis and cystitis (bladder inflammation). DifTer- 
entiating these conditions in the field is not vitally, 
important, because management for most cbrisists bf 
support ^nd tfansport of the patient, Ectbpjc pregriari- 
cies, however, mi^st be distinguished fi^bm bther 
causes of abdominal pain as they can lead to hypbvo- 
lemic shock. Recognition and treatriierit bf ruptured 
ectopic pregnancies will be discussed iri Uriit 3 bf this 
Module. 



Vaginal Bleeding 

Vaginal bleeding riiay follow trauriia of may occur in 
its absence. Gerieral riiariageriierit bf abriormal vaginal 
bleeding will be discussed iri the following section. 

VAGINAt BLEEDING WITH NO HISTORY OF 
TRAUMA 

In questioning a patient whb cdrilplairis of vaginal 
bleeding, it is i^pbrtarit fbr the paramedic to try t^ 
estimate the ariiburit bf blood lost. What may seem 
like an alarming ariiburit to the patient may be clini- 
cally irisigriifi^arit. The patierit should be asked how 
Ibng she hasf beeri bleedirig arid how many sanitary 
riapkiris she has used. The paramedic should deter- 
riiirie whetl^er the bleedirig has been heavier or lighter 
thari during a normal menstrual period, as well as 
what th^'^patient has used to absorb the blood (tbwels 
gerierally soak up jess blood than a sanitary napkin.) 
Blood ^oss- can be assessed further in .the physical 
exam^by checking' foF variations in pulse rate because 
of change in posture. An increase iri pulse r^te bf 
more than 20 beats per riiinute when the patierit goes 
from a supine to a sittinig pbsitibn suggests blood loss 
greater than one unit. If this firidirtg is positive, the 
paramedic should treat the patierit like ariy other pa- 
tient in iriipending shbck by: 

Administering pxygen. 
; • Placing the patient supine with the legs slightly 
I elevated. 
• Starting an intravenous (IV) line with ribrriial 

saline or Ringer's solution and infusing it rapidly. 
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• Following vital signs closely en route to the hbs- 
pitai: 

Vaginal bleeding accompanied by genital trauma — 
Rape or other trauma may result in lacerations of the 
external female geiiitalia. Lacerations may be accom- 
panied by heavy bleeding. Usually this bleeding can 
be controlled simply by applying external pressure 
over the laceration: Bleeding frpm the internal genita- 
lia can be massive, it is both useless and dangerous to 
introduce packs blindly into the vagina in ah attempt 
to control bleeding. A pack should be used only if 
bleeding is life threatening, in which^ case a sterile 
towel or sterile 2-inch gauze tape should be tightly 
packed into the vagina. The Military Ahti-SHdck 
Trousers (MAST) apparatus will probably not help 
control bleeding from the internal genitalia but will 
provide an autbtrarisfusidri, effect of approximately 
two units arid should, therefore, be applied. In a case 
of massive hemorrhage, the patient with se'. ere vagi- 
rial bleeding rieeds at least one arid preferably two or 
three IV liries for rapid irifusidri of ribrmal saline, 
Ririger's solution, or a plasma derivative. Other stand- 
ard riieasures Tor shock also apply. Vital signs miist be 
mbriitdred miriute by minute, arid transport to the 
hospital shbuld be rapid. 

Caring for the Rape Viotim 

Rape presents a difficult and cbriiplex prbbleiri, iri- 
volving physical and embtjbrial trauriia as well as pbs- 
sible legal ramifications. It is esseritial that a gbod 
history be obtained from the rape victim. In qiiestibri- 
irig the4)atierit, the parariiedic riiust use tact arid sensi- 
tivity. The patierit riiay firid it extremely difficult to 
discuss what has happeried arid may fear or feel hos- 
tile tbward a riiale parari-iedic. Every effort should be 
made to uriderstarid the patient*s feelings and to re- 
spbrid with kindness and r&assurance. The emotional 
trauma of rape is usually more prolonged and severe 
thian the physicdl trauma. The attjtU' e shpwn toward 
the patient during her crrt- can have a serious influ- 
ence, for good or ill, on her uitnrc psychological md 
physical recovery. 



A primary assessment should be conducted for thd 
rape victim: The paramedic should observe whether 
the patient*s clothes are torn or in disarray. The para- 
medic also should check For trauma elsewhere bri the 
patient*s body, especial! y_ arbund the thighs, lower 
abdomen, and biittbcks. If vagmal bleedirig is sigriifi- 
cant. it shoulii be treated as butliried earlier. 

The report s'.ibriiitted by the parariiedic to the emer- 
gency departnierit shbuld state drily what the patierit 
said riot what tiv.; parariiedic observed. The paramed- 
ic's opiriibii as to whether :Hc patirnt was raped 
should riot be iricluded iii ihc report. Every rape is a 
pdteii4'al cdUrt case, arid the repc^rt is a legal docu- 
rneri'. Therefore the pararr die .;boulU be thorough 
arid accurate. 



Uriit 3. Pathephysloiogy and 
Management of Obstetric 
Emergencies 

Emergency obstetrics situations in which the para- 
medic vyill be likely to become involved iriclude 
normal labor and delivery, complicatidris of labor arid 
delivery, and cbnditibris that can be life threateriirig to 
the pregnant woman or to the fetus before labdr. 

Serious medical problems that the pregriarit wdmari 
may encounter before labor are terrned arite parturri 
complications. In this unit, several types df ante 
partum. complications will be discussed: five cdridj- 
tions involving hemorrhage arid several bther cdridi- 
tions irivblvirig supine hypbterisive syridrdme arid tdx- 
emia. , 

Ante Partum Hemorrhage Cbmplicatibhs 

Hemdrrhage cdrhplicatidris dccurririg before delivery 
are classified as arite partum complicatidris. Five arite 
partum hemorrhage cdriditidris will be discussed in 
this sectidri: abdrtidri, ectdpic pregnaricy, abfuptio pla- 
ceritae, placerita previa, arid uteririe rUptUre. 

ABORTISN 

Abortion is defined as Ibss of pregriaricy before the 
2dth week of gestation (the 20th week bf fetal 
growth). It often is rgerred tb by laypebple as a 
"miscarriage." Abbrif^ff; cari bccur spdritariedusly or 
can be induced. Iridiifced abagjidris perfdrriied Urider 
sterile cdriditioris iri auth||M4?ed medical settirigs are 
termed therapeutic abdrtidris. Abdrtidris that occur 
riaturally fall iritd drie df the fcmr categories discussed 
beldw. 



THREATENED ABORTION 

Signs and symptoms bf threatened abCiticri iriclude 
vaginal bleeding, pain reseriiblirig meristrual cramps, 
and, occasionally, dil^tibri of the cervix. This cbridi- 
fiori can prbgress tb complete abbrtibri br riiay sub- 
side, arid the pregriaricy may go tb term. A wdmari 
with a threateried abdrtion should be evaluated at the 
lidspital. The treatmerit is bedrest. 
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INEVITABLE ABORTION 

An abortion that cannot be prevented is termed an 
inevitable abortion. Signs of an impending abdrtidn 
include vaginal- bleeding, which can be very heavy, 
uterine contractions, and cervical dilatidri. Fdr a pa- 
tient with such symptoms, the paramedic shbuld start 
a IV line with ribrriial saline br Ririger/s sblutibri. She 
shbuld be_ trarispbrted to the hospital as quickly as 
pbssible. Fluids shbuld be giveri as rapidly as pdssible 
tb mairitairi blbbd pressure duririg trarispdrt. 

iNeOMPLETE ABORTION 

An incorhplete abortion occurs wheri part bf the fetus 
is e;(pelled ^ind part of the prbducts bf cbriceptibri 



remain within the uterus. This situatibh causes hemor- 
rhage and cbritinued cervical dilation. The patient 
should be treated for shock if it is present. Products 
of cphceptidh protruding from the cervix should be 
gently removed to prevent sepsis. Paramedics should 
consult a physician for instruction in treating a patient 
with ah incomplete abortion. 

MISSED ABORtiON 

In a missed abortion, the fetus dies before 20 weeks 
gestation but is retained in the uterus for at least 2 
months after death. When the uterus hardens, fetal 
heart sounds are no longer present. The patient with a 
missed abortion should be taken to the hospital for 
further treatment. 

ECTOPIC PREGNANCY 

The fertilized ovum may impiant abnormally in the 
fallopian tube, ovary, or abdomen, rather than in the 
uterus. Implantation in the fallopian tube (tubal preg- 
nancy) is far more common than iihplahtatidri in 
either the ovary or the abdomen; such a cdhditibri is 
very rare. Ectopic pregnancy is also 10 times more 
frequent In women who become pregnant with ah 

lUD in place. ' ~ " 

Fertilization normally occurs in the falldpiah tubes. In 
a tubal pregnancy, the fertilized dvum fails to travel 
into the uterus and is implanted ih the falldpian tube 
as shown in Figure 11.4. Abhdrmalities of either the 
ovum or the fallopian tubes_cah prevent the ovum 
from reaching the uterus. Tubal abhdrmalities can 
result from developmental defects, previous infection 
and scarring, as in, pelvic inflammatory disease, or 
cancer involving the tube. 



Ovum 




Ectopic Pregnancy 
Figure 4; tubal Pregnancy 



Wheh the fertilized ovum implants in the musfcular 
i.ayer of the fallopian tube, it mvades maternal blood 
vesseis. The fallopian tube does not enlarge as the 
fetus grows; and the tube eventually ruptures. This 
rupture may be either inteinai in the tube lurnen or 
external in the abdominal cavity, arid the resulting 
blood loss may be entirely hidden. 
The patient with a ruptured tubal iDregriaricy may 
complain of severe [Jain localized td drie lower quad- 
rant. She may have vaginal bleeding. If blddd ehters 
the abdojTiinal cavity, it will irritate the peritdheiim 
and cause fever. The accumulated blddd prdduces a 
mass that is tender to palpation. 

As blood loss cdritinues, hypdydlemic shdck develdjDS. 
The pulse becomes rapid; and the skih becdmes pale, 
cold, and moist. When the body cah hd Idhger com- 
pensate for the decreased blddd volume, the blddd 
pressure falls. 

Hypovolemic shdck due td ruptured ectopic pregnan- 
cy shduld be treated ih the same way as hypovdiernic 
shdck because df dtHer causes. (Treatment for hypo- 
volemic shock is described ih detail in Kiddule IHO 
To treat hypdvdlemic shdck, the paramedic should: 

• Administer dxygeh. 

• Siippdrt yehtilatidh, if necessary. 

• Take vital sighs. 

• Aplplly and ihflate^^he MAST.- 

• Start twd dr more large-bore (14- to 16-gaug?) 
IV lines, and then rapidly infuse normal saline. 
Ringer's solution, or a plasma derivative. 

• Place the patient in supine position with feet ele- 
vated 30". 

• Keep patient warm. 

• Monitor state of conscidusn::ss, pulse, and blddd 
pressure during transport. \^ 

ABRUPflO PLACENTAE 

Abruptid placentae occurs when a norriially iriiplant- 
ed placenta separates prematurely from the uterine 
wall during the last trimester of pregnancy, as illus- 
trated in Figure 11.5^ The patient experiences severe 
lower abdominal pain, and the uterus becomes rigid. 
Shock may be more severe than the apparent blddd 
loss would seem to indicate. 



PLACENTA PREVIA 

Placenta previa is a conditidn in which the placenta, 
rather thah the baby, is the presenting, part. This con- 
ditidh dccurs in the third trimester. Again, hemor- 
rhage may be severe from the highly vascular placen- 
tal tissue. An example of placenta previa is shown in 
Figure 11.6. Pain is frequently absent in this disorder. 

UTERINE RUPTURE 

Uterine rupture is manifested ^by sudden, sever^ ab- 
ddmihal paih. Bleeding may not be apparent external- 




Abruptio Placentae 
Figure 5. Abruptio pjancentae 

ly, but prbfoiihd shock can bccUr ffdm internal hem- 
orrhage. 

To treat the patient for shock, the paramedic should: 

• Place the patient horizontally on a stretcher, 
preferably on her side. 

• Administer oxygen: . 

• Apply the MAST to produce autotransfusion: 

• Start at least two large-bore iV lines, and admin- 
ister 50-percent dextrose in normal saline 
(DSNS), D5W dextrose in Ringer's solution, or a 
plasma derivative as rapidly as needed to main- 
tain blood pressure. 

• Transport the patient to the hospital. 

Other Ante Partum Conditions 

The paramedic may also encounter other serious ante 
partum conditions such as supine hypotensive syn- 
drome and toxemia. 

Supine hypotensive syndrome — The pregnant woman 
near term has a large, heavy mass in her abdomen. 
When she is supine, this mass, which includes the 
weight of the uterus, fetus, and placenta, tends to 
compress the inferior vena cava. Venous return to the 
heart is_ thereby reduced, and, as a result, cardiac 
butjput falls. These changes are [especially prbhduhced 
when the mother's vascular volume is low to begin 
with, siich as in ante partum hemorrhage. When a 
pregnant patient near term who is hypbterisive bf 
cbitiplaihs bf dizziness is ehcbUhtered, she shbiild be 
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placed on her side. Severe hypotension indicates a 
possibility of significant internal heniorrhage. Severe 
hypotension should be treated like hypovplemic shock 
as discussed above. 



TOXEMIA OF PREGNANCY 

Tbxemia bf pfegriaricy has twb stages, preeclampsia 
and eclampsia. Preeclampsia is characterized by hy- 
pertension (blbbd pressure greater than 140/90), prb- 
teinUf ia (prbtein in the Urine), and edema during the 
last 3 itibnths of pregnancy. Eclampsia fbllbws pfe- 
eclaitipsia and includes convulsions and cbma iri addi- 
tion to the signs of preeclarnpsia. 

In preeclampsia, renal blood flow and glomerular fil- 
tration are below the normd ievel for pregnant 
women. Thus, urine output and sodium excretion de- 
crease. Th[s condition increases extraceiluiar fluid 
volume and produces edema in the ankles, fingers, 
and face. 

Other symptoms of preeclampsia are headache, mid- 
upper abdominal pain, and blurred vision. Elevated 
blood pressure and edema, however, are necessary for 
a diagnosis of preeclampsia. The paramedic, therefore, 
should report the blood pressure and the presence or 
absence of edema in every pregnant woman examined 
for any complaint. 

The patieiit with preeclampsia shbiild be evaluated by 
a physician in the emergency department fbr pbssible 
hospitalization. When transporting the patient, the 




Placenta Previa 

FigurB ft Placenta Previa 
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paramedic should remember to be prepared to treat 
preeclampsia, because it can progress to eclampsia 
with cbnviilsidhs arid coma. 

Eclampsia cari occur before, during, of after labor. It 
begins with cdrivulsidris that are usualiy followed by 
coma. The eclamptic patient, like the preeclamptic 
patient, has prbriduriced hypertension and edema. Her 
urine will be scant and bloody. She also may show 
sighs arid symptoms of pulmonary edema. 
ALthdugh the physician should be contacted for spe- 
cific directions in treating eclampsia, the paramedic 
can dd the following: 

• Establish and maintain an airway; administer 
oxygen. 

• Start a IV line with D5W to keep open. Dd hot 
use normal saline or Ringer's solution as they will 
increase the fluid overload. 

• If convulsions occur and the physician orders 
diazepam (Valium), administer 5-10 milligrams 
(mg) slowly IV line; if 10-percent magriesium sul- 
fate is ordered, administer 2-4 mg slowly IV line. 

• Administer fnrosemide (Lasix) to reduce extracel- 
lular fluid volume, if ordered by the physician. 

• Transport the patient gently to the hospital with- 
out flashing red lights or sirens, because they can 
cause convulsions. 



in ante partum hemorrhage of ariy kirid, the para- 
medic should riot atteriipt to exariiirie the patient inter- 
nally. 

Normal Delivery 

Assisting in the birth of a baby is one of the few 
situations in which the paramedjc will have the bp- 
portunity to participate in a happy event, rather than 
an unpleasant one. The situation is also unique be- 
cause the paramedic is dealing with, two patieritSi the 
mother and the baby, both of whom require skilled 
attention. 

When paramedics arrive at the scene of a wdriiari in 
labor, they first will need to determine whether ih€re 
is time to transport the patient to the hdspital. To 
make this decision, the parariiedic shduld answer the 
followii?g questidris: * 

• Has the mother had a baby before? Labor during 
a first pregnancy is usually slower than in subse- 
quent pregnancies; thefefofe, there may be more 
time for transport during a first labor. 

• How frequent are the contractions? Contractions 
more than 5 minutes apart are a good indication 
that there will be enough time to get the patient 
to a nearby hospital. Contractions less than 2 
minutes apart, especially in a multiparous woman 
(a woman who has had more than one pregnan- 
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Prepare for Delivery 



FigutB 8. Mother in Birttl Position 

cy, sometimes callec a "multip'* for short), signal 
impehdihg delivery. 

• Has the amniotic sac ruptured and, if so, \Vheh? 
If the sac ruptures more than 18 hours before 
birth occurs, the likelihood of fetal ihfectidh is 
increased, arid the hospital staff should be alerted. 
Furthermore, delivery may be more difficiilt 
when the amriidtic sac has ruptuied prematurely, 
because amriidtic fluid serves as a lubricant. 

• Does the riidther feel as thdUgh she has to move 
her bdwels? This serisatidri is caused by the fetal 
head iri the vagiria pressing against the rectum 
arid iridicates that delivery is imminent: 

_ i __ _ _ 

The mother also should be examined to see whether 
the fetus is crowning. When crowning occurs, tl.t; 
vaginal opening will bulge outward and the present- 
ing part of the fetus will be visible at the opening (see 
Fig. 11.7). Crowning indicates that the fetus is about 
to be born, and that there will not be tiriie *o go to 
the hospital before delivery. 

. Jf there is enough time td trarispdrt the patierit to the 
hospital, she shduld be placed iri a recliriirig pdsitidri. 
Ariy uridercldthirig that may dbstruct delivery should 
be remdved. The paramedic should: 

• Never allow the mother to go to the toilet; 



• Never attempt td delay di* restrain delivery in 
any way. 

If there is not enough time t<rget to the hospital, the 
paramedic must prepare to assist in the delivery: if 
the mother is in a crowded or public glace, the para- 
medic should try to find a private, clean area to work: 
The patient may find it reassuring to have her hus- 
band or a friend present: Paramedics should remain 
calm, because this will exert a calming influence on 
the patient and any otheFs present. 

The patient should be positioned on her back, on the 
stretcher or in bed, and a folded sheet or drape 
should be placed under her buttocks. She then shduld 
bend her knees and spread her thighs apart, as shown 
iri Figure. 11,8. As soon as the parariiedic arid the 
assistant firiish ppsitibriirig the mother,_the assistarit 
should starLari IV lirie with one 1. of D5W td keep 
dperi rate. The parariiedic shduld go theri td the riidth- 
er's head arid be prepared td turri her head to the side 
if she vdmits. Ari dxygeri tarik arid sUctidri apparatus 
shduld be made readily available. 

Hands should be washed thoroughly before the ob- 
stetrical (OB) kit is opened. Beradine scriib solution 
should be k^pt with the kit for this parpose^ The OB 
kit should be opened, and the paramedic should put 
on sterile gloves. Tlie mother should be draped with 
four towels so that everything except the vagina! 
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support Baby's Head 

Figare 9. Paramedic Supporting Baby's Head at 
Birth 

opening is thoroughly covered. If the baby is corning 
fast, it is more important for the paramedic to assist in 
the delivery than to put on drapes or gloves. The 
paramedic should encourage the mother to relax and 
to take slow, deep breatfis through her mouth and 
should continue to reassure her and explain every- 
thing that is being done. 

When the baby's head begins to emerge from the 
vagina, it should be supported gently to prevent ex- 




Slip Gord Over Baby's Head 

Figure ID. Paramedic Slipping Cord Over Bnbfs 
Head 



pidsive deiivery. This procedure is Illustrated in 
Figure 11.9. The paramedic should not attempt to pull 
the baby from the vagina^ If the membranes cover the 
head after it emerges; the sac should be torn with 
firigefs or forceps and removed from the infant's face 
to permit the amniotic fluid to escape to enable tlie 
infant to breathe. The paramedic must be sure the 
umbilical cord Is nbt wrapped around the ihfaht*s 
neck; if so it should be slipped gently over t^^e sHdul- 
der or head, as illustrated in Figure 11.10. If this 
maneuver falls and the cord is tight arduhd the baby's 
neck; umbilical clamps should be placed rapidly on 
the cord 2 inches apart and the cord should be cut 
between the clamps to release^ pressure from the in- 
fant's neck isee Fij. 11.11). The shoulder arid body 
should be delivered as shown in Figure 11.12 with the 
head supported at all tiriles. The paramedic should 
avoid tduchihg the mother's arius during delivery. 
The time df birth shduld be recorded. 

After the baby is fully delivered, he or she should be 
supported along the length of the paramedic's arm, 
with one arm an^d shdulder supported by the para- 
medic's cupped frngers. The irifarit's head should be 
held dowriward td aid drairiage, as in Figure 11.13. 
Because they are slippery, babies must be held care^ 
fully. Blddd and riiucus from . the nose and mouth 
should be wiped away with a piece of sterile gauze. 
The mdiith arid both ridstrils should be suctioned with 
a bulb aspirator. The paramedic should squeeze the 
bulb before inserting the tip of the aspirator and then 
place the tip iri the mouth or nostrils and release the 
bulb slowly. This procedure is lUustrated in Figure 
1 1.14. The contents of the bulb can be expelled into a 
waste container, and suctioning can be repeated as 
often as needed. 

If the baby ddes riot breathe spontaneously, the para- 
medic shduld stirilulate the infant by rubbing the back 
gently or slappirig the soles of the feet. If there is still 
rid respdrise, the paramedic should start mouth- to- 
rildiith dr mduth-to-nose resuscitation, remembering 
that riewbdrn /infants are very lij tie and, thus, require 
very small puffs of air. Mechanical resuscitation de- ■ 
vices should never be used on a newborn infant. If 
spontaneous breathing begins, oxygen should be ad- 
ministered by mask for -a few minutes until the baby's 
color is pink. If breathing is still absent^ however, arid 
no precordial pulse can be determined with the 
stethoscope, ; cardiac coippressidri should be ^tarted^ 
and cardiopulmonary resuscitatidri shduld be cdritiri- 
ued en route to the hospital. The baby shduld be kept 
wrapped in a blanket as riiuch as possible. 

If, however, the infant has been delivered ridrrilally 
and is breathing well, the cord shduld be clamped 
about 6 inches from the irifarit's riavel with two 
clamps set 3 inches apart, as shdwri iri Figure .11.15. If 
clamps are unavailable, twd uriibilical ties can be sub- 
stituted. The cord should be cut between the two ties 
and handled gently, because it will tear easily. The 
end of the cdrd that is attached td the infant mast be 
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napkin: A sanitary napkin should be 
placed over the vagina, the mother's legs can be low- 
ered, and she can be prepared for transport to the 
hospital: if Jhe physician orders it, the mother can be^ 
given 10 >units of . oxytocin (Pitocin) slowly IV line: 

If the placenta is not delivered within about 15 to 20 
minutes after the baby's delivery, the. mother and 
should be transported to the hospital without 



Complications of Delivery 

Three types of problems that can accdmpariy delivery 
will be discussed iii this section: post partum hemdr- 
fhage, uterine inversion, arid pulrildriary eriibdlisrii. 
The paramedic should be prepared td treat ^ each df 
these situations as it occurs. 



Clamp and Gut Immediately 
Figure 11. Paramedic Cutting cdnl 

. , / _____ _ 

examined to be certain there is no bleeding. If there is 
bleeding froni the cut end, the cord nearest the clamp 
should be tied and reexamined. The baby should then 
be wrapped in a sterile blanket to maintain body tem- 
perature. 

During the next stage of delivery, one paramedic 
should stand at the mother's head and keep an eye oh 
the infant^ while the other paramedic tends to the 
delivery of the placenta. The_ placenta usually is deliv- 
ered sppntahegusly within 15 to 20 minutes after the 
infant's birth. Bleedings cah be-expe^^^^ 
ta separates from the uterine wall. Wheri bleeding 
occurs, the uterus should be gently riiassaged as 
shdwri in Figure 11.16. The uteririe rilassage will stim- 
ulate the uterus td cdritract, thus cdristricting blood 
vessels within its walls and decreasing bleeding: Al- 
Idwirig the irifarit td nurse following the delivery of 
the placenta will control bleeding, because nursing 
stimulates the release of oxytocin: Oxytocin, iji addi- 
tion to causing milk ejection, stimulates uterine con- 
traction, which constricts uterine blood vessels. 

The paramedic should never pell on the umbilical 
cord to deliver the placenta. Pulling can invert the 
uterus (cause it to turn inside out). When the placenta 
^s delivered, it should be placed in a basin or plastic 
bag and taken to the hospital where it will be exam- 
ined for completeness. This procedure is necessary, 
because pieces of placenta retained in the uterus cause 
persistent bleeding. The perineuni> the skin between 
the amis, and the vagina, should be examined for lac- _ 
eratidhs, and pressure applied to any bleeding, tears Figure 12. 
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9 Drainage Position 

Figure 13. Piramedlc Aiding Drainage of Mucous 

Post partum hemorrhage— Post partum heihprrhage 
occurs after delivery and is characterized by internal 
or external bleeding: 

Internal bleeding— Internal bleeding may be caused 
by retained placental tissue, inadequate uterine con- 
tractions, or clotting disorders. If bleeding is severe, 
uterine massage should be cohtihued, and the baby 
should be allowed to suckle the mother's breast. The 
-paramedic-can add 10 units bf oxytocin to the IV line 
bottle following delivery of the placenta. If bleeding 
persists, the circulatibn can be supported with a iV 
liiie of normal saline. Ringer's solution or pl^ma de- 
rivative. The patient should be transported rapidly to 
the hospital,_ahd the usual measures for shock should 
be applied. Vaginal examiriatidn or blind pacjclng of 
the vagina should be avoided. Gentle uterine massage 
should be continued eii route to the hospital. 
External breedirig—Extern^il ' Weeding f^^^ perineaj 
tears can be managed witH firm pressure. It may be 
necessary to open the labia to apply packs to the 
breeding site. 

UTERINE INVERSION 

Inversion, or turning inside out, of the uterus can 
occiir as a result of excessive pr 
or from pulling bri the Umbilical cord efforts to 
deliver the placenta. Shock ccmmonjy accompanies 
uterine, inversion. Should this condition occur i-j^he 
fieid, the paramedic should take the foUowmg steps: 
• ' Keep patient flat; * - 



AdmiHrster oxygen. 

Start two IV lines with Ringer's sblutidn or col- 
loid, running them a§ fast as necessary to main- 
tain blood pressure. 

Never try tb remove the placenta if it is still 
attached. 

Try bhce tb replace the uterus manually by exert- 
ing pressure first on the area closest to the^ cervix. 
If the Uterus cannot be replaced easily, pack all 
protruding tissues lightly with moist, sterile 
towels, arid mbve the patient rapidly to the hos- 



PUbMONARY EMBOLISM 

Sudden dyspnea, tachypnea, tachycardia, and/or hy- 
potSsibn in the mbther pKJst partUm cari signal puj- 
monary embolism, either frorii a blood clot or from 
amniotic fluid. Field treatriient is the same as for any 
patient with pulmonary erilbdlism arid ineludes admin- 
istratibri bf bxygeri, erectrdcardiogram monitoring, 
and rapid transport to the hospital. 

Abnormal Deliveries 

Deliveries In which the fetal head does riot preserit 
first are classified as abnormal deliveries. Three ab- 
normal presentations will be discussed iri this section: 
breech presentatibn, prolapsed uriibilical cord, and 
limb presentation. These three situations can be poten- 
tially life threatening to the iri farit, arid thus the para- 
medic shbuld become fariiiliar with the special prob- 
Ijem bf each situatibh. • . 

BREleH PRESENTATION 

Breech presentatibn occurs when the buttocks rather 
than the head present first. Breech delivery is not 
simple. If delivery is iriiriiirierit, the ^lother shoSd be 
prepared as discuMed earlier, and the buttocl© and 
triink of the baby shbuld be allowed to deliver sponta- 
neously. Once the legs are elw, the baby V body 
shbuld be supported bri the palm of the paramcdic*s 




Suctioning of Nevvborn's ^ftdrra 

14. Paramedic Aspirating Bab/a Nom and 
Mouth 
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• Push the vaginal wall away from the baby*s face 
until the head is delivered. 

To relieve pressure on the umbilical cord, the para- 
medic caii use one of the fdlidwing techniques: 



Clamp 



Cut . / 

Cutting Infant's Cord 
Figare 15. Where to Clamp Cord for Cutting 

hand and tfiS anterior surface of the paramedic's arm, 
thus allowing the head to deliver, as shpwh ih Figure 
11.17. If the head is not delivered within 3 minutes, 
action must Be taken to prevent suffocatidn of the 
infant. Suffocatigh can occur when the baby's face is 
pressed against the vaginal w^l or when the umbilical 
cord is compressed by the baby's head iii the vagina. 
To establish an airway in the first instance, the para- 
medic should: 

• Place a gloved hand in the vagina, positioning 
the palm toward the bab>'s face. 

• Form a V" with the fingers dh either side of the 
baby's nose.' 



• PlSce the patient in a supine (Trendelenburg) po- 
sition, apply gentle pressure to the buttocks, and 
f^rce the baby back into the uterus and out of the 
vSgfma. 

• Place a gloved hand inside the vagina with fin- 
gers separated, allow the cord to pass through 
the opening created by the fingers between the 
cervical side wall and the baby's head. 

The paramedic should neither try to pull the baby out 
of the vagina ridf allow explosive delivery. If the 
head ddes ridt deliver within 3 minutes after an 
airway has bebn established, the mother should be 
placed in the Trendelenburg position and be trans- 
ported rapidly to the hospital. The baby's airway 
should be maintained throughout transport: 

PROLAPSED UMBILICAL CORD 

Prolapsed umbilical cdrd dccurs when the cord comes 
out df 'the vagina befdfe the baby, as shown in Figure 
11.18. The baby is, therefore, in danger of suffocation, 
the paramedic shduld: . 

• Place the mother supine or on: her side* (in the 
Trendelenburg position) with lier hips elevated 
on a pillow, and make sure/she is kept warm. 



Administer dxygen td the mdther. 




Figare 16; Paramedic Massaging Uterus 
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• With a gloved haiid, gentljrpush the baby back la^ge after -the first baby is delivered. If twins are[ 
up into the vagina several inches, as shown in expected, the mother should be transported to thej 
Figure 11 i9 J hospital as quickly as possible. After the first baby is' 

^ _. ' ^ . J 1. , bbrri. the cord should be tied lo prevent hemorrhage 

• y Never attempt to push the cord back. ^^^^ the second baby is not delivei;4d 

• Trahspbrt the mother and the baby to Jhe hdspl- within io miritites of the first, the mother should be 
tal at once, whiie maintaining pressure on the transported to the hbspital for delivery of the second 
baby's head (pressure should be evenly distribut- j^jn- Twins tend to be small, like premature infants, 
ed to avoid injury to the baby's soft skull.) nee^l special protection against a fall in body_jempera- 

. (Breech presentation and prolapsed unibflical cord are ture. It is essential that the twins be kept warm during 

the only two cases in which the paramedic should transport. 

place his or her hand in the mother's vagina.) PREMATURE BIRTHS ^ 

LIMB PRESENTATION _ before 7 months of pi'egnancy or 

Thepre^nmtionof^armorlegthroughtheva^^ wSgl^g less, than 2;500 gr.ms (g) (A Jdunds) is 

indicauon ^^^^^^^^^^^"^^ defined ^s premature and needs spec^i.l care. Birth 
only place where such a. delivery should be attempted. . ^^^^^ <mtl^ for prema- 

riffi^r ?>hilHhirth ^ifiiatinhc turity. because Ibw-birth-weight inlaHts^ay bp M\y 

Other ehlldblrth Situations . . mature. Conversely, prematiire infants may be over 

Other unusual childbirU/ situations that the paramedic 2,500 g if they are edematous, or if their mothers are 
may ehcbuhter indude multiple and pfetnature birth^. diabetic. To distinguish, premature from rnatu re in- 
These are of primary concern, because premature in- f^^^^^ the paramedic shdQld obserye the creases on the 
fahts, and dccasi^ally multiple-birth infants, require ^oles of their feet, breast size, type of scalp hair, and 
special care becmise of their sntall size. presence or absence of cartilage in^their outer ears. 

/_ Infants of less than 36- weeks (8-months) gestation ' 

MUbTlPLE /BIRTHS v- have a single anterior sole crease- breast nidules that 

Multiple >t!irths usually do hot present any unique are 2 millimeters (mm) orjess in diameter;^^^^ 
\ problems. Twins are delivered in the same manner as scalp hair; and absent external ear ^rtilage. The 
iingle/bibies. Twins should be anticipated if the mdth^ heads of premature infants are also larger in prgpor- 
er!s>bdomen appears unusually large, or if it remains tidn to their bodies than those of full-term infants. 
^ Infants of at ^least 39- weeks gestation have creases 

co<^ering the sole^ of their feet, breast nodules 7 mm 
or more in diameter; coarse, silky scalp hair; and 
j\ /<As,«^ cartilaginous outer ears, 

y . . xxy^y^iBmi^^ ^m^^^ ' Premature infants"'^evelop prdblems^ 

i y ^l^^^S^ ^^^^'^^-^ so small and their organs are. immature. Premature 

IV N '^ji^^^ / infants have trouble maintaining a ndrmal b 

perature, because they have mdre surfa^^ 
F'V "WSk/j^ to their size than older pedple and, therefore, lose 

heat more rapidly in a cddl envirdriment. In addition, 
r-\ ^r^ - <^i:^pr premature babies have less sUbcutanedus fat to insu- 

Breech Presentation late them against heat Idss.^ 

Small blddd Jdsses are alsd more serious in premature 
2^ infants because df their small size. The 2, SOO-g infant 
jm^;Ty^ has a tdtal blddd vdlume of about 275 millihters (m\% 
^ - -J ^M ^ Therefdre, 30- ml blddd loss represents 10 percent of 

\ .^^itSSr the infant*s total blddd volume: 

^SN^jj^^SWr Premature infants often develop respiratory- problems. 

il v^^^-"^^^^ because their lungs are immature. Alveoli and alveb- 

'^Uj^KisJ^v^^ - ^^i SK^^^'^J ^ lar capillaries begin developing at 28-weeks gestation, 

^ / ^"^^\^B^^>^f Surfactant, which lowers alveolar surface terisidri and 

[ allows even expansion of the alveoli, develops at 

about 28-weeks gestation. 

Hypoxemia due to respiratory problems leads to car- 

Support Legs and Trunk diovascular problems in the premature infant. Befdre 

birth, blood is shunted past the lungs and oxygenated 
\ in the placenta. After birth, special mechanisms 

; Breech Delivery \ change the blood flow pattern, sd that blddd is ox^^^ 

Figure 17. Paramedic Handling a Breech Position • geriated in the lungs. These special mechanisms, how- 

\ xi-i5^' ' ■ - - ; . . . . • 





Figure 18. Prolapsed Cord 

ever, depend on adequate oxygenation of the blood 
by the lungs. When oxygenation is inadequate because 
of" lung immaturity, blood cgritihues to be shunted 
past the lungs. This worsens the hypjoxemia. Hypoxe- 
mia betause of respiratory 'arid cardiovascular prob- 
lems produces cyanosis and leads to bradycardia (in 
the newborn Infant, bradycardia is a heart rate less 
than 100) and hypotension. 

The preriiature infant also, tolerates asphyxia norriially 
occurring duririg labor anS delivery less well thari the 
full-terrii infant. The riiature irifarit survives spriie as- 
phyxia duririg labor and delivery by metabdlizirig 
liver arid heart glycdgeri stores. The premature irifarit, 
however, has less stored glycdgeri arid, therefore, is 
less able td tdlerate^phyxia. 

To manage the preriiature irifarit the paramedic 
shduld: 

• Keep the baby warm. Wrap tfie baby in aluriii- 
num foil and blankets to reduce heat loss. 

• Keep the baby's ridse and-riibnth clear df fluid 
with a bulb syririge. 

• Preverit bleeding frdrii the uriibilical ^ cdrd, be- 
cause these irifarits cannot tolerate the loss df 
everi sriiall ariidurits df blood. 

^« Give oxygen iritd a teilt constructed from alumi- 
riuril foil above the infant's head. Do not blast it 
directly into the infant's face. 

• Prevent contamination because premature infants 
are highly susceptible to infection: 

Apgar Scoring 

It is important for the newborn to be evaluated imme- 
diately after birth to determine adbquacy of vital 
functions. The scoring system, devised by Virginia 
Apgar, is helpful in this evaluation. It is ba^ed on 
heart rate, respiratory effort, muscle tone, reflex irrita- 
bility, and/color. Sixty seconds after the j birth of the 
infant, these five signs are evaluated and each given a 
score of 0, 1, or 2.*When added together, nuriierical 
ratings yielding a total score of 10 indicate that the 



infant is in excellent condition. The majority of in- 
fants are vigorous and have a total score of 7 to 10; 
they cough or cry within seconds of delivery and 
require no mrther r^uscitation: Infants with a score 
in the 4 to 6 range are moderately depressed; They 
may^ be pa|e or blue J minute after delivery with 
poorly sustained respiration and flaccid muscle tone: 
Such infants will require some form of resuscitation; 

The five signs to be evaluated in Apgar scoring are 
most easily remembered by using the mnemonic 
APGAR, as shown In Table 11.1. 



Table 11.1.— Apg 


;ar Score 




Sign 


Score 




0 


1 


2 



A— 

Appear- 

arice 

(color). 
P— Pulse 



_ rate). 

Grimace 
{reflex 
irritabil- 
ity). 

A— 

Activity 

(muscle 

tone): 

R— 
Respira- 

_ tion 

(respira- 
tory 
eftoFt). 



Blue, pale.. 

. Abserit.., 

Nd 

response. 

Limp .......... 



Cdriiplete^ 
ly pink. 



Greater 
thari 100. 

Cough or 
sneeze. 



Some flexion Active 
of motion, 
extremities: 



Body pirik^ 
extreriiities 
blue. 

Sldw dr less 
thari 100. 

Gririlace 



Absent::. 



Slow, : 
irregular. 



: Good, 
iM'ying. 




/Gently Push Baby Back 

i 

Figure 19. Pai^medic Pushing Baby Back into 
Vagina 
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abortion: Premature expulsion of the products of con[ 
ceptibn ffoin the uterus; abortion can occur natural- 
ly of cari be aftinciaiiy induced. 

ihcdmpiete abortion: When part of the fetus or parts of / 
the products of conception are expelled; when parts 
of the products of conception are expelled from the 
uterus and parts remain inside. 

inevitable abortion: An abortion that cannot be halted; 
characterized by vaginal bleeding, uterine contrac- 
tions and cervical dilation before term. 

missed abortion: An abortion, when the fetus dies 
before 20 weeks gestatidh' but is retained in fhe 
uterus for 2 months following death. 

spontaneous abortion: An abbrtidh dccUrring naturally. 

therapeutic abortion: A legal, induced abortion per- 
formed under sterile cdhditidns in an authorized 
medical setting. 

threatened abortion: The appearance of signs and 
symptoms of possible Idss of the fetus; chafacter- 
ized by bleeding and cramps. 

abriiptio placentae: A premature separation of a nor- 
mally implanted placenta from the uterine wall, 
usually dccurrihg during the third trimester of 
pregnancy arid accompanied by pain and hemor- 
rhage. 

amniotic fluid:^rhe fluid that surrounds IfieJ'^^s in 
the Uterus, contained in the amniotic fJac. r/ 

amniotic sac: A thin, transparent sac that holds the 
fetus suspended in amniotic fluid. 

Apgar score: A method, developed by Virginia Apgar* 
for assessing the newborn by designation of a scdre 
between 0 and 2 for the infant's appearance (cdlor). 
pulse (heart rate), grimace (reflex irritability), activi- 
ty (muscle tone), and respiration (respiratdry effort) 
at 1 minute after birth. 

breech delivery: A delivery in which the presenting 
part of the fetus is the buttdcks or foot instead^of 
the head. 

cephaiic delivery: A delivery in which the fetus 

emerge^^ head first; generally considered the normal 

mode of delivery, 
cervix: The Idwer pdrtidri or neck of the uterus, 
crowning: The stage of birth when the presenting part 

df the fetus is visible at the vaginal orifice, 
eclampsia: A toxic condition that can occur during 

pregnancy; characterized by hypertension, edema. 

proteinuria; and seix:ures. 



faiibpiari tube: the tube extending from ah oVary to 
the Uterus. ' - 

fetus: An unborn child after the 2d mbhth^df pregnan- 
cy. . . 

iabor: The rnuscular contractions of the uterus de- 
signed to expeil the fetus from the mbther. 

limb presentation:, A' delivery ih which the jDreseritirig 
part of a fetus is an arm or a leg. 

menstrual period: The time peribd of the riieristrual 
flow, usually from 3 to 7 days. 

ovary: The female sex organ in which eggs arid female 
hormones are produced. 

ovum: An egg, plural form is bva. 

perineum: The region of Ihejbbdy in which the Ureth- 
. ral, vaginal, and rectal brifices bperi. 

placenta: A vascular organ attached to the Uteririe 

wall that supplies bxygeri and nutrients to the fetus, 

also called the afterbirth, 
piacehta previa: A delivery iri which the placenta is 

the presehtihg jDart, rilay result iri exsanguinating 

hemorrhage. 

preeclampsia: The cdriditidri that ptecedes eclampsia 
or tbxemia bf pregriaricy, characterized by hyper- 
tehsibri arid ederiia. 

preseritirig part: The part of the fetus that emerges 
first dUfirig delivery. 

prolapsed cordi A delivery in which the umbilical 

cdfd is the presenting part;, fetal suffocation is a 

danger in this delivery, 
toxenfia: A condition sometimes occurring during the 

second half of pregnancy, manifested by syiriptbriis 

of eclampsia. 

vagiria: The genital canal in the feriiale exteridirig frbrii 
the uterus to the vulva, the birth carial. 
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Unit 1. Approach to the Pediatric 
Patient 

The sick or injured child presents anjque challenges 
because the child's perceptions of medical problems 
and of the Emergency Medical Technician-Paramedic 
(EMT-P) may radically different from an adult's. 
Fear\^^or pain may turn the child into a howling ban- 
shee whose behavior can (understandably) cause anxi- 
ety arid confusion among all concerned. With patience 
and compassion, however, many problems can be 
overcome. 

Patient Assessment 

Often, a child's mother or father must provide most 
of the necessary patient inrormation. This may be 
colored by the_parents' desire to present themselves k 
"good parents." Generally, you should be supportive 
of this tendency; parents often feel guilty when their 
child is- ill or injured. Do not be accusaiory— for 
example, do riot ask, "Why did you wait so long to 
call?'' Iristead, encourage Parents to^ talk about their 
guilt arid reassure them, that it is common for parents 
to feel that way. 

However, in taking the history^ don'^ forget the child. 
Everi the youngest child can sometimes provide valu- 
able information, particularly if you encourage the 



child to project the ariswers dritd a neutral object 
("V7here does your dolly hurt?"). As children grow 
plder, they bHecdme quite accurate reporting their 
discomfort. Certainly once children reach schooj age, 
they should play ari important part in the hjstory- 
takirig, arid their comrnents should be treated respect- 
fully. Nfariy pediatricians listen to the^ child^ story 
first ("First Fd like to talk with Johnny, and then 
we'll see what mother has to say"). Tliis gives the 
child the floor and indicates that her or his opinions 
are considered important. 

In dealing with adolescents, you must respect their 
developing feelings of independence. Adolescents 
need to feel that they are being treated like adults and 
that the confidentiality of their remarks will be kept. 
Discuss first with adolescent patients what they plan 
to tell their parents. 

For the physical examination, the techniques will vary 
according to the child's age. In a life-threateriirig situ- 
ation, however, you_cahhdt take tck) riiuch tirile for 
preliminaries and must, manage cbriditibris as if the 
patient were an adult. When the^ is eridugh tirile for 
"assessment, however, certain t^hriiques cari be help- 
ful. 

Infants between 6 an* 12 riidriths will probably not 
object to being put dn a bed arid uridressed, as long as 
there are distractidris, such as cddirig or other pleasant 
noises. For childreri up td school age, it is preferable 
to cdriduct the secdridary survey in toe-to-head order. 



since small children as a rule do not like having their 
faces touched by strangers. 

Babies (6 lb 12 months) do hot like being taken away 
from their mothers. Therefore, it is better to examine 
them while they are sitting dri their mothefis' japs. If 
the sitUatidh is hdt urgent, it is worth taking the time 
for a little play to let them get acquainted with yon. 
Again, the secdhdafy survey is conducted from toe to 
head. 

Two- td thfee-yeaf-oids are usually difficult, no 
matter how charming the examiner tries to be. They 
do not want to be touched or to play with you. They 
are usually frightened, and there is nothing anyone 
can do to convince them of your good intentions. 
With these children, you should decide which parts of 
the physical exam are essential and get through them 
as quickly as possible. It is helpful to establish ground 
rules for the child's behavior (e.g., crying is allowed; 
kicking and biting are not). 

Four- to ilve-year-oids, by comparison, are usually 
cooperative, except when very frightened, arid bfteri 
can be examined sitting alone on a chair or bed. 
These children enjoy "helping out"— for example, lis- 
tening to their^wn hearts vvith^^ st^thbscdpe. 

School-age children are also likely to be cbbpierativc. 
They appreciate being treated with respect arid jjke to 
have an explanation f>f what is being dbrie. ('*This is 
called a stethbscope, and it helps me listen tb the 
sounds ybur heart makes.") 

Adolescents are apt tb be cbricerried about their 
bbdily furictibris arid appeararice. When ydUr results 
are pbsitive^ ybu might reassure the teenager as you 
go albng. For example, after listening to the chest, 
you might say, **Ybur lUhgs are certainly in* good 
pe.' 



This will, relieve ari^^iety. 

Guidelines fdr thie hdrmal vital sighs of different age 
groups can be fdurid in Table 12.1. 

Special Cbhsideratibhs 

In general, ill dr injured children are frightened by 
their cdhditidri. These childfea are also frightened by 

Table 12.1.— Normal Vital Sigiis at Different Ages 



Age 


Respira- 
tory fate 


Blood pressure 


Pulse 


Newbdrri .......... 


.: 50 


70-75. systolic 


120 


12 weeks.........:. 


60 


85 systolic 


120 


6 month.s ... . .... . 


55 


90/60 


110 


^ year 


30 


95/65 . 


- 1 10 


2 to 4 years 


24 


100/65 


100 




21 


95/65 


100 


8 to 16 years..... 


20 


95/65 


90 




16 


105/70 


85 


14* years....... 


16 


1 10/75 


80 


16 years. 


16 


120/70 ; 


75 



strarigers arid thirik the strangers might hafm them. 
Mbre, they <Jbh*t want td be separated from their 
parents. After accidents, injured children may also be 
frightened by injuries td other family members and by 
the ridise arid cdhfusidn or an atmosphere of panic or 
distress. 

it is.impdftaht to be aware of these fears. In dealing 
with children of any age: 

• Be calm, patient, and gentle: 

• Be honest. Children should not be told that some- 
thing will not hurt if it will. 

• Try not to separate children from their parents, 
even if they are injured as well. Under such cir- 
cumstances, children's normal separation anxiety 
will only be heightened by worries that some- 
thing terrible has happened to their parents. 

The specific manner in which to approach sick or 
injured children depends on their age. Since infants 
cannot communicate and are distressed by separation, 
mothers should be allowed maximum contact with 
their child at the scene and in transit. 
One- to three-year-olds are similarly very deperiderit 
on their mothers and should nbt be separated trbm 
them. Medical prbcedures shbuld be explained tb 
these children iri lariguage they cari uriderstarid. But 
children bf this age have a limited serise bf time, sb 
there is no rieed tb djscuss vvhat might happen iri the 
emergericy rbbm; dbirig so will brily create anxiety. 

Thr^e- tb five-year-bids live iri a wdrld df fears— 
riibristers, aggressidri, pUriishmerit, death. This is the 
age wheri fear bf mutilatidri is at its worst. Even a 
miridr cUt serids these children shrieking to their par- 
erits, arid the sight df blood can cause panic. By this 
age, many childreri associaif medical people with a 
variety of unpleasant experiences, such as getting 
shots — so they may not greet your arrival with much 
enthusiasm. 

Furthermore, children of th[s age tend to view an 
illness or injury as a punishment for their aggressive 
feelings, or tl^ey interpret such procedures as starting 
an intravenous (IV) line as hostile acts. xYbu must be 
extremely patient. After an accident, ybuN^n cover 
the bleeding areas while assuring the child that rib 
limbs or other vital parts have been lost or left at the 
scene. (You may think this is obvious— but it's not; tb^ 
the 3-year-oid, it's vit3lly important.) 

Explain each procedure to children, and reassure 
them that everything will be all right. If the child has 
a cherished belonging like a blariket br teddy bear 
around, ybu might suggest that it be brbught albrig. 
Children bf this age riiay be tbld what tb expect at the 
hospital, deperiding bri what worries they express 
(**Will I get a shbt?"). Preschbblers alsb rieed tb be 
reassured that it is all right tb cry br cdmplairi. 

Schbbl-age childreri are ribt imriiUrie td the anxieties 
that preoccupy ybUriger childreri. However, they can 
cbmmUriicate better, which helps iri dealing with such 
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feelings. Their natural curidsity can also be used to 
help them cope with illness of injury. School-age 
children like to treated with respect, and rank 
honesty high ph their list of adult virtues._ You should . 
try to make them partners in what you are doing and 
explain each prbcedufe in detail: Some may be inter- 
ested in learriirig about the equipment in the ambu- 
lance. For sqhddl-age children;_information is reassur- 
ing, so they/ should be prepared for what will happen 
when they /reach the emergency room. Again, how 
you proceed should depend on what questions the 
child asks. 

Adolescents may worry about how their cbriditibri 
will affect them: Will a facial laceration leave a 
disfiguring scar? Will a fracture prevent them from 
cdmpeting in sports forever? 

Adolescents need the kind of support given all sick 
children; but at the same time, they want to be treated 
with the respect given adults. Therefore, ydU must 
offer support and reassurance— but also be factual and 
answer questions as you would for adults. 

Unit 2. Pathophysi and 
Management 

Most emergencies involving infants arid children are 
discussed In other niodules. However, some pediatric 
eniergencles are either unique to children or are han- 
dled differently. This section deals wtth those emer- 
gencies. 

Respiratory Emergencies 

Module V discussed the problem of the obstructed 
airway. However, certain principles deserve repeat- 
ing: 

• if the child is not breathing, try to open the 
airway :nanual!y, using a backward tilt of the 
head or triple airway maneuver. 

• it unable to ventilate the child, clear the airway 
of any easily accessible rriaterials. Observe the 
cords and remove obstructing matter with a for- 
ceps, suction, or firigefs. 

• If unsuccessful, try delivering a sharp blow to the 
back. Both irifarits and small children can be held 
upside ddwri arid slapped between the shoulder 
blades (Figure 12.1). They should not be slapped 
too hard, however, as excess[ve force may injure 
the child. Older chiidren can be rolled on their 
sides or leaned forward over the back of a chair 
to deliver a few sharp blows between their shbul- 
def blades. Then quickly clear the airway of any- 
thing that has been dislodged and attempt brice 
again to ventilate the child. 

Asthriia is a common problem in children arid bfteri is 
associated with allergies. About 50 percent bf asJh- 
, matic chiidren "outgrow" their asthma; the rest con- 
tinue to have asthmatic attacks into adulthbbd. Every 




Delivering a Sharp Blow 
Figure. 1. Dislodging GbstructiDn in infant 



to 
to 



asthfhatTc attack should be regarded as a serious medical 
emergency. 

The acute asthmatic attack Is marked by spasm arid 
cbristfiction of the bronchi (brohchocdnstrictibri). 
Edema (excessive fluid retention) and cbngestibri bf 
the bronchial membranes result. Secretibris bf thick 
mucus block the airways. Expiration is iriipaired so 
that air becomes trapped in the lurigs at the end of 
each exhalation. As a result, the chest becbriies hyper- 
inflated and hyperresdnaht tb percussibri, and ventila- 
tion becomes more impaired. At the same timei jhe 
patient develops ihcreasirig hypbxemia, hypercarbia, 
respiratory acidosis (a retehtibri bf cafbdri dioxide); 
and dehydration. As the acidbsis worsens, broncho- 
constriction worsens arid dehydration makes the 
mucous plugs thicker arid stickier. Thus, a vicious 
cycle Is started. ProccHufes tb use include^ bronchodi- 
lators to counteract brorichocanstrictiqn, fluids 
treat dehydratibri arid idbseri up mucus, oxygen 
treat, hypoxemia, riiechariical methods for increasing 
ventillilibri sbdiurii bicarbonate to reduce respiratory 
acidosi|\arid possibly steroids to reduce edema and 
congesticMi^f the bfcnchial membranes. 
A very severe asthmatic attack that cannot be brbkeri 
with epiriephririeKa drug commonly used for treat- 
riierit, is called status^^hmaticus. 
Iri ari evaluation of theXacute asthmatic attack, ybu 
slibuld establish: 

• Hdw long has the patient beecrwheezirig? 

• How Jch has the patient had^tp dririk during 
this time? ^ 

• Has the patient had a recent irifectibri, particular- 
ly one involving the respiratory tract? 

• What, If any, medications has the patierit taken 
for this attack? When were they takeri, and how 
much? It is especially impdrtarit td ask about 
Inhalant medications. 
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• Does the patient have any khbwh allergies (to 
drugs, foods, inhalants)? 

• Has the patient ever _been_ hospitalized _fdr_ ah 
acute asthmatic attack? How recently? How 
often? 

During the examinatidn, pay particular attehtibh to: 

• General appearance. Note the patient's pdsitibh. Is 
he or she in much distress? Patients with mild 
asthmatic attacks usually prefer to sit, but will lie 
down; these patients may be somewhat excited. 
Patients with severe attacks will appear exhaust- 
ed and may be enable to move. These patients 
usually are leaning forward and bracing their 
elbows. 

• State of consciousness. Sleepiness, stupor, and 
coma are signs that usually indicate severe de- 
grees of hypercarbia, hypoxemia, and acidosis. 

• Vital signs. As the attack worsens, note that the 
pulse grows faster and weaker and that the blood 
pressure may fall. 



• Skill arid riiiicbiis meriibrah^ Test for dehydra- 
tidn by pinching the skm. Dehydrated skin re- 
mains pinched (tented). Check lips and nail beds 
for evidence of cyanosis (bluish discdlbratidn). 

• Respiratory riidveiiieiit. Look at the chest td assess 
respiratory indvemerit, which will be increased in 
the miid asthmatic attack but rtiay be entirely 
absent in the severe attack. Listen td the chest fdr 
rales and wheezes. In the mild-td-mdderate 
attack, breath sounds become less and loils audi- 
ble. In the very severe attack, breath sdUnds are 
entirely absent. Listen to the entire chest. Ldcal- 
ized wheezes suggest abstructidn by a fdreign 
body. In contrast, asthma wheezing is general- 
ized. 

The features of asthmat[c attacks are summarized in 

T^§^^_J^^^_^®?_^'"A®J^_ '"^y show the 

fear or positional preferences of older children. Se- 
verely asthmatic infants may lie on their backs in 
apparent comfort; sometimes, even if cyanotic, they 
may smile and can be easily distracted by toys and 



table 12.2.— Severi^ of Asthma 



Criteria 



Mild 



Moderate 



Severe 



Extreme 



Duration of 
wheezing. 

General appearance . 



CdUgh . 



Posture. 



Respiration chest 
excursion. 



Less than 12 hours.. 

Normal or excited; 
seldom true 
anxiety. 

Deep; produces 
sdme clear mucus. 



Prefers td sit but can 
lie ddwh. 



Normal or increased . 



Color 

Pulse rate 

Breath sduhds, 

Rales 

Wheezes 



Normal or 
somewhat red 
(hyperventilation). 

Normal or moderate 
tachycardia (1(30- 
120). 

Normal or increased . 



Numerous . 
Present 



More than ]2 but Usually more than Unknown; may be 
less than 24 hours. 24 hours. unlimited. 

Normal or moderate F ightened; deep Drowsy, comatose, 
anxiety; mild anxiety; very or unconscious, 

fatigue. fatigued. 

Repetitive shallow Unable td cough Unable to cough. 

cough; produces 
little sputum. 

Semireclining Cannot rhdve from Lies in any position; 

pdsture possible. preferred pdsitidh; usually is placed 

i.e., sitting, thorax sen ;irec lining, 
angled upward. 

Normal or Fixed in ihspiratidh; Nd chest mpyemeht; 

moderately no visible shallow abdominal 

decreased*. movement. mdvemehts; at 

times paraddxical. 

Deep cyandsis. 



Normal or 
subcyanotic. 



Moderate 
tachycardia, 120- 
140. 

Normal or 
moderately 
decreased. 

May or may not be 
present. 

Marked 



Ashen gray or 
deeply cyanotic. 

Marked tachycardia, 
greater than J40 
entirely at times. 

Barely audible to 
absent. 

Ocqasidrial very 
high-pitched. 

High-pUched or 
absent. 



Rapid, thready pulse 
that may 
disappear. 

Usually absent. 



Usually none. 
Absent. 
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cooing. Infants may also show extreme tachypnea 

(respiratory rates of 60-80 per minute), marked by 

quick, shallow breathing. 

Treat the acute asthmatic attack as follows: 

• Administer humidified bxygeil, if possible, by an 

intermittent positive pressure breathing (iPPB) 

apparatus; otherwise by mask. 



— Hydrbcbrtisbhe, a steroid, to reduce bronqhial 
edema: 5 itig/kg can be added to the IV bottle; 



im. 



• Monitor cardiac 

• Transport patients to the hospital in the position 
most comfortable to them. 

Broncfiidlitis is ah iriflammatibri of the t>ronchioJes 
brbrichij^catised by a vifai' infection in children 



If at allpossible, start an IV hne with dextrose in ^ ^ Bronchiolitis is characterized by promi- 

u/atpr rnSWl or dextrose m one-fourth normal ^ „^ - ^ ...x^^^i^^ ^^^^^^^ ^^^^t]^ux; th^^ 



water (P_5W) or dextrose 

saline (D5 KNS). Use a winged infusion needle in 
the hand veins of small children^ Secure this well. 
Run the IV at the rate specified by the doctor. 
(This rate is usually in the range of 5-15 millili- 
ters per kilogram per hour (ml/kg/hour), depend- 
ing on how dehydrated the child is.) 

• Give epinephrine lilOCO by subcutaneous injec- 
tion in a dose of 0.0 1 milligram per kilogram 
(mg/kg). Average subcutaneous doses are: 

4^ months to 1 year 0.1 nig. 

1 to 2 years . 0.15 jng. 

2 to 3 years 0.2 mg. 

3 years and over .......................... .. 0.3 mg. 

The physician may instruct you to repeat this dose. 
If the patient fails to respond to epinephrine— this 
is known, again, as status asthmaticus-— other treat- 
iiient may be required. (Caution: Using epineph- 
rine may be hazardous to a patient who has 
already taken a high dose of bronchodilator medi- 
cations by inhalation. It is important to find out 
what the patient has taken and report this to the 
physician before any epinephrine is given.) 

• If a mechanical ventilator or an appropriate at- 
tachment, for a bag-valve mask is availably, add 
0.5 ml of racemic epineplirine or isoetharine to 
2J_ml of saline in the nebulizer, and administer 
IPPB for 5 to 10 minutes. Monitor heart rate, and 
discdritinue IPPB immediately if the heart rate 
exceeds 160 per minute or if arrhythmias devel- 
op. Encdursge the child to cough up any secre- 
tions. Isoproterenol should not be given by any 
route to the child wiio has been given epineph- 
rine. 

If patients have availabie in their homes other means 
for delivering nebulized brdhchodilatprs, like hand- 
bulb or gas-propelled nebulizers, \i_is likely that they 
have already tried these methods. This is important to 
ascertain, as occasionally it may be necessary to give 
patients a dose of brdrichddilatdr from their own 
supply. You should: 

• Treat status asthmaticus through the use of such 
drugs as: 

—Sodium bicarbonate, td treat the acidosis: 1 millie- 
quivalent (mEq)(l ml)Ag, to be given IV over 5 
minutes.. . . . _ 

— Amincphyllihe, as a brdrichddilator: 2-4 mgA 
diluted in at least 10 ml df DSW^o be given IV 
over hd less than 15 miriuteis. 
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nent cxpiratdry wheezing and produc^ essentially the 
same symptdms as asthma. A careful history is neces- • 
sary td distinguish the two, since asthma generally 
responds td epinephrine arid bronchiolitis usually does 
ndt. Determine whether there is a family history of 
asthma dr allergies, whether the child has any known 
allergies, dr whether the child has had a low-grade 
fever. Lddk fdr evidence of mfection and resp|ratdry 
distress. Listen to the entire chest. Remember that 
wheezes caused by bronchiolitis or asthma are gener- 
alized, i 
The child's age can help in diagnosis, i^^^^'"^ 
almost never seen in children under age 1, lj)ut brdri- 
chioiitis is common in infants. | 
Treatment of bronchiolitis in the_field should be 
aimed at optimizing oxygen intake. Fdlldw these pro- 
cedures: . ^ 

• Give humidified dxygeh by mask, arid assist ven- 
tilation as necessary. 

• Let the child assume a seriii-sittirig pdsitidri with 
the rieck slightly extended; this may be more 
comfortable. 

• Give epinephrine (1:1000) subcutaneously in the 
dosage described above if bronchospasm is severe 
or if it IS unclear whether the child has bronchio- 
litis dr asthriia. 

• Be prepared to give racemic epinephrine by aero- 
sol shdiild it be ordered. 



Have ready a laryngoscope 
tube df the appropriate size. 

Monitor cardiac rhythm. 



and endotracheal 



Croup (laryngotracheobronchitis) is a viral irifectidri 
of the upper airways that occurs in childreri betweeri 
6 months and 4 years of age. It rarely dccuis iri older 
children. The infection causes ederria berieath the 
glottis and progressively riarrdws the airway. The 
child with croup is hdarse, riiakes harsh, high-pitched 
sounds, and has a "seal bark." There is often a pecu- 
liar whooping ^souhd dri irihalatidri. Usually the chijd 
is found sitting very still, bdlt upright in bed, and 
refuses to_ lie ddwri. As the edema increases, the 
airway is further dbstructed. This produces the classic 
signs of respiratdry distress: nasal fiaring,^ tracheal 
tugging, and retrf^ctidri df the muscles above the ster- 
num and betweeri the ribs.Hypoxia, its onset signaled 
by restlessriess, a rising fjulse, and eventual cyanosis, 
mav also dccUr. 
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Symptoms of croup Usually appear fdlldwihg a cold 
or other infection. Typically, the child seems weii 
during the day, except for some hoarseness. At iiight, 
however, a harsh, metallic cough begins that in sever- 
al hours develops an alarming barking sound, which 
usually awakens the parents. The mild attack may 
subside in a few hours, but may recur for two or 
three nights: tn the severe attack, there are obvious 
signs of respiratory distress. 

To treat croup, concentrate on maintaiiiing aii airway 
and optimizing oxygen intake. Treatment should be: 

• If the history is inconsistent with croup or you 
suspect that the upper airway is obstructed by a 
foreign body, examine the airway with a laryn- 
goscope. This must be done with extreme care, 
because too vigorous an examination may cause 
laryngospasm, especially if the child^oev have 
croup. Note the amount of swelling and whether 
the cords are visible. Keep the laryngoscope and 
an endotracheal tube of the appropriate size 
nearby, if there is any possibility of epiglottitis 
(see below), do not examine the airway. 

• Give humidified oxygen by mask. If the obstruc- 
tion is severe, nebulize racemic epinephrine 3.5 
ml in 2.5 ml saline into the airway with a bag- 
valve mask or IPPB device. To keep the child's 
mouth open for this procedure, use a bite block 
or shortened drdpharyngeal airway. 

• Start an IV line with D5W, using a microdrip 
ihrusibh set (rate usually around 5 ml/kg/hdur). 

• Let the child assume the most comfortable pdsi- 
tibh. 

• With as little disturbance as pdssibie, take the 
child to the hdspital. 

Epiglottitis, usually occurring in older children (4 and 
up), is caused by a bacterial infection. It is character- 
ized by a swollen, cherry-red epiglottis that may ob- 
struct the airway. The clinical picture of epiglottitis is 
almost identical td that df crdup: There is pain on 
swaildwihgi irequeht drooling, and sometimes ah ex- 
tremely high fever. 

Children with epiglottitis are in danger df complete 
airway dbstructidh and shduld be taken td a medical 
facility without delay. More than half of such chil- 
dren require tracheostomy or intubatidh in the hospi- 
tal. Intubation in the field is extremely dangerous and 
difficult and should be turned td only as a last resort. 

Take these steps to treat epiglottitis: 

• Administer humidified oxygen by maisk. 

• Start an IV line with D5W by microdrip, but do 
not spend much time doing this. If it is difficult 
to start an IV, sto^ trying and get the child to 
the hospital as fast as possible. 

• fcet the cSiid assume the most comfortable posi- 
tion; 



• Do riot try to exariiihe the epigldttis with a laryri- 
gdscdpe, torigue bl* . or ariy btlier ihstruriient, 
fdr Severe laryrigdsi.. i iarid swellirig rilay result. 

Sudden Infant Death Syndrome 

Sudden infant death syndrdme, dr crib death, is the 
sudden, unexplained death df an infant, the cause of 
which cannot be determined by autopsy. It is the 
leading cause of death in infants 2 weeks to 6 months 
old, claiming thousands of lives annually. Crib death 
cannot be predicted or prevented, and usually hap- 
pens while an apparently normal, healthy infant is 
sleeping. 

Often the child is not discovered until after death. But 
if you arrive in time, use standard cardiopulmonary 
resuscitation (GPR) techniques. If the infant cannot be 
revived, try to help the family deal with their grief 
and guilt. Parents will often feel guilty due to the 
death's unexplained nature. In rno.st States, the coro- 
ner must be ndtified df crib death. Become familiar 
with the laws and regulatidns df ydur State. 

Seizures in Shildreh , 

Mariagirig children's seizures is similar td managing 
thdse df adults (see MddUle. VII). But the prdblem is 
cdmitidri arid alarm irig eridugh td parents td deserv^e 
reemphasis. j 

All the conditions that lead to seizures in adults- 
head trauma, meningitis, hypoxia^ hypoglycemia, 
etc. — may also cause seizures in children. In addit/on, 
children are very sensitive to rapid rises in body tem- 
perature and are prone to develop seizures when they 
have fevers. 

When taking the patient's history, ask the following: 

• Has the child had seizures before? If so, how 
often? Have they al\ ys been associated with 
fever, dr dd they occur when the child is dther- 
wise well? 

• Hdw many seizures has the child had tdday? 

• Odes the child have a history df head trail riia dr 
diabetes? 

> Has the child recently had a headache dr stiff 
neck? 

• Is the child takirig ariy riiedicatidris? 

• What did the seizure look 'ike? Was it gerieral- 
ized dr limited td drie area? Did it start iri drie 
part df the bddy arid prdgress? Did the eyes 
deviate? If so, iri which direction? 

The child should be examined to determine the level 
of consciousness and to look for evidence of fever or 
dehydration and signs of injury. Pay particular atten- 
tion to the neurologic examination. 

The single convulsion is usually self-iimiting and re- 
quires no therapy other than protecting the child 
from injury and maintaining an airway. However, 
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prolonged seizures or multiple seizures without a con- 
scious interval between them (statuis epilepticusj are 
medical emergencies that should be treated: 

• Place the child on the fiddr or on a bed away 
from other furniture to prevent injury; Do not 
try to restrain the child;: 

• Clear and maintain an airway. Do not try to jam 
a bite block between the child's clenched teeth. 

• Administer oxygen: Assis^ ventilation with a bag- 
valve mask if there are periods when breathing 
slows or stops: Most deaths from seizures are 
anoxic deaths— deaths from lack of oxygen. 

• Start an IV line with D5W by micr. drip infusidri 
and secure- it carefully (the child may thrash or 
pull). 

• If ordered by the physician, administer 50 per- 
cent dextrose intravenously; the usual dose is 1 
ml/kg. 

• Sponge the child with cool water or diluted rub- 
bing alcohol to lower a fever. To dilute the alco- 
hol, pour it over ice or, if ice is unavailable, use 
equal amounts of alcohol arid water. 

• Obtain an order from a physical to_ ^dmini^ter 
diazepam (Valiurii) iri a dose of 0.3 mg/kg (up to 
a maximurii of 10 rtlg) if the seizure does not 
stop. Give diazepam in a slow IV injection^ (1 to 
3 minutes). Mdriitdr vital signs carefully. Breath 
stoppage arid cardiac arrest occasionally follow 
adriiiriistratidri df diazepam, so have all resuscita- 
tidri equipnierit nearby: 

• Get the child to the hospital On the way, main- 
tain the airway and protect the child From iiyury. 

Battered ehildreh 

The terms "battered" or "abused*; are applied to chil- 
dren who are deliberately irijured by adults, usually a 
parent. Child abuse is a niajdr problem and occurs in 
all sbcidecdridmic grdups. Child abuse can cause seri- 
ous mental distress arid physical injury— sometimes 
death. 

The parerit who abuses a child wjil often appear ner- 
vous, vdluriteeririg little information or giving conira- 
dictdry irifdrmation about the child's injury. He or 
she nlay show hostility tpward the child or other 
parent dr Indifference to the child's condition^ but will 
rarely show guilt. 

Regardless of the parent's behavior, one or more df 
the following signs Indicates that the child riiay have 
been abused: 

• Multiple extremity Fractures.^ 

• Multipie bruises arid abrasidris, especially about 
the trunk and buttocks. 

• Old bruises as weli a^: fresh ones. 

• Btirris, especiaiiy cigarette burns or scalds (From a 
baby's hdt bath water): 
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•: Multiple soft-tissue injuries,, or injuries abdiit the 
mouth (from being force-fed a bdttle). 

• Evidence oF poor ridiirishriierit dr poor cafe in 
^ general. 

• History oF brie or riibre suspicidus accidents: 

• A child who is apathetic* arid who may not cry 
despite injuries. . 

• Recent visits to several eriiergericy fddrtls fdr re- 
lated complaints. 

• An Injury that occurred several days before 
medical attention was sought. 

If the evidence leads you to suspect that the child has 
suffered abuse: 

• Examirie the child for abrasions, bruises, l^er- 
atidris, and evidence of internal Injury. 

• Lddk fbf signs of head trauma, closely exariiiriirig 
the ears and nose for blood and cerebrospinal 
fluid and the eyes for ptipUlary changes. 

• Cdriduct the examiriatidn matter-oMactly, keep^ 
irij ariy suspicidris quiet, but make careful notes 
of the exaniiriatidri and your observations at the 
scerie (the cdriditidn of the hqme^ vir of any ob- 
jects that might have "been used against the child^ 
such as belts or straps). When you get to the 
hdspital, take your hidings and suspicions pri- 
vately td the physician. 

it is not your responsibility to cbrifrdrit the parent 
with a charge of chi'd abuse. Tact and discretion are 
essential. Any comriierits shduld be made only to the 
professional staff iri the emergericy department. 

The sexually molested child is a speciafcase arid must 
be handled with tact and cdriipbsure. The child may 
be frightened and upset; the parerits, very anxious. 
Keep in mind that a parerit dr close relative tnay have 
been the mol^ter. Parerits riiay trarislate their feelings 
oF guilt, helplessriess, arid distress iritd demands for 
action arid riiay vent their ariger and hostility on you. 

Maintain a calm, understanding attitude. Explairi to 
the child and parents that you realize that the experi- 
ence has been frightening, but that it is iriipdrtarit 
nevertheless for them to give a coriiplete accdurit df 
the incident. Carefully note the tiriie, date, place, and 
nature of the attack and a descriptidri df the attacker. 
Unless there Is a major injury, that requires stabiliaa- 
tion, such as a fracture, cdriduct a primary survey 
only. At least one cdriijjlete physical must be conduct- 
ed in the emergency roorii. This is ilkely to distress a : 
molested child, so a quick assessment to make su 
there are rid irijuries requiririg immediate trea^ 
sufficient iri the field. Be sure to inform the doctor in 
tne eriiergericy department of observatjons at the 
scene arid of the patient's history. Later, you must 
riiake a carefully written record _of the case, rerne^- 
beririg that the report may become a legal dbcuriierit 
that riiay be used in court. f 
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Trauma in Chiidreh 

Trauma is the leadiiig cause of death in children age 3 
and over. Trauma rcsiihs from child abuse, labor and 
delivery, and accidents. Injuries during childbirth ih- 
ciude skuii fracture, spinal cord injury, arid iiver arid 
spieen rupture. (Managing injuries that occur during 
birth does not differ from other injuries; just remem- 
ber that they can occur and look for them in the 
babies you deliver:) 

Accidental injuries to children most commorily result 
from blunt trauma arid burns; penetrating injuries are 
rare. Traurii^ riiay injure the brain, spinal cprH, tho- 
racic sti uctures, abdbriiirial or pelvic drgaris, bones, or 
soft tissues. Priorities in treating accidental injuries 
can be remembered by the six B*s: breathing, breed- 
ing, brain, bowel, bladder, arid bone. 

In managing head injuries, the first priority is ♦o 
detect and report changes in the level of conscious- 
ness and neurologic signs. Look for any widening of 
suture lines between cranial bones and the bulging of 
fontanelles (soft spots) in infants. These indicate in- 
creased intracranial pressures. 

Spinal ihjUHes iri child reri are rare. However, the cdri- 
seqUf^rice of rilisriiariagirig spirial irijury is perriiarierit 
disability. Therefore, you should assume that every 
accident victim has a spinal injury until it is proved 
otherwise. The neck and back must be immobilized 
until spinal injury is ruled out. 

Blunt abdbmihal trauma may irijure either the abdc)mi- 
nal or pelvic structures. In order of frecjuericy, blunt 
abdomirial trauma causes contusidri (bruising), rup- 
tured spleen, liver laceratibris, arid irijury of the 
kidney, bowel, paricreas, arid pelvis. Liver laceratibris 
arid spleriic irijUries are the riibst seribus. Liver lacer- 
ations bleed heavily into the abdominal cavity and 
cause severe shock. The chi^d with a lacerated liver 
usually has an enlarged abdomen (due to accumulated 
blood) and abrasions or bruises over the right lower 
i;ib cage or upper abdomeri. 

Managing suspected liver injuries involves tr eating 
hypovolemic shock (shock from diminished blood 
supply). You should: 

• Establish and maintain.an airway. 

• Administer oxygen. 

• If the child is large enough, apply and inflate the 
Military Anti-Shock Trousers (MAST). 

• Start two or riibre large-bpre IV liries arid rapidly 
irifuse riorriial salirie or Ririger's solution (usually 
at rates of 10-15 riil/kg/hbur). 

• Alert the eriiergericy depart riierit that a patient 
with suspected liver laceratibri is bri the way sb 
that a surgical tearii cari be readied. 

Rupture of the spleen also causes hemorrhage in the 
peritoneal (abdominal) cavity. Symptoms of spleen 
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rupture include left quadrant pain into the left shoul- 
der and tenderness with muscle guardini^ (tensing), 
decreased bowel sbunds, and often frtictured lower 
left ribs; Treat a ruptured spleen as you would a 
suspected liver laceration. 

Henlbrrhagirig frdnl kidney injuries is less severe and 
is retroperitoneal (behind the membrane lining the 
abdominal cavity). Orly severe kidney injuries cause 
hypovolemic shock. Even in these cases, reiativeiy 
small blood 'replacement (20 ml/kg) wiii restore the 
blood volume. Symptoitis of kidney injuries include 
flank pain and tenderness and hematuria (blood in the 
urine). Bruises, abrasions, and a palpable flank mass 
may also be present. Rib fractures, however, are un- 
likely. 

Pelvic fractures often cause hypovoleriMC shock, since 
they disrupt majoj" pelvic blbbd vessels arid may rup- 
ture the bladder. Pe!vic fi-actures are splinted with the 
MAST br bri sbriie forrii bf backboard with the child's 
kriees slightly flexed. 

Long-bone fractures in children differ from those in 
adults because children's boties are still growing at 
their epiphyseal plates and have thicker periosteal 
coverings. The epiphyseal growth plates in children 
are fragile and fracture easily. The periosteam, how- 
ever, is very strong and often is not injured with the 
bone fractures. This condition — when the bone is 
broken, but the periosteum remains intact — is known 

as a greenstick fracture. 

° . * __ _ 

Ari exariiiriat:ori of the child with a fracture will 
reveal swellirig, teriderriess, arid \ decreased furictibri. 
But because the periosteUni is unhafrned, the child 
may have nidre \in\b function than an adult with a 
similar fracture. • 

Test for nerve and artery irijury by checking the fiye 
P's: pairi, pallor, pujselessriess, paralysis, arid parasth- 
eriia (the abnormal furictibriirig bf tissues at bd'd inter- 
vals). Vascular injuries occur riibst fi'equeritly iri distal 
feriiur arid distal humerus fractures', Mariagirig chil- 
dreri's fractures iri the field is f;he sarile as rriariagirig 
adults' (see Module IX). 

Burns cause thousands of children's deaths each year. 
The first priority* in all burns is to establish and main- 
tain an airway. Compared with adults, children have 
more surface area in relation to their weight. There- 
fore, children suffer greater water loss after a burn. In 
addition, infant kidneys are less able to excrete sodium 
and water, making overhydration a constant danger 
duririg fiuid therapy. \ 

For these reasons, D5 KNS or dextrose in one-half 
normal saline (D5 J^NS) is recommended for fluid 
resuscitation. These solutions replace the larger water 
loss without overloading patients with sodium. Fluid 
resuscitation is adequate when. the pulse is below 120,- 
blood pressure is at least 90 systolic, and the child's 
mind is clear. 
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Unit 3. Techniques of 
Management 

Oarciibpulmonary Resuscitation in 
Infants and Children 

The same principles govern CPR in infants, children, 
arid adults. But CPR techniques differ with the age 
arid size of the patient; 

AIRWAY 

in the Infant, extreme hyperexlerision of the neck may 
obstruct the airway. Therefore, do not tilt the head 
too far back. The correct position for the infant's 
head is shown iri Figure 12.2. Place a towel under the 
infant's shoulders to provide the support necessary for 
adequate cardiac compression. 

BREATHING 

^hen treating Infants and small children, cover both 
the nose and mouth of the patient with your moath. 
Use only small breaths. Watch the chest to determine 
whether ventilation is adequate (Figure 12.3): For the 
infant, puffs of air from the cheeks usually provide an 
adequate tidal volume. Ventilate brice every 3 seconds 
(20 per minute), rather thari once every 5 seconds (12 
per minute) as in adults. Such adjuncts as a bag-va[ve 
mask fitted with a pediatric mask may be used, but 
take care not to deliver too high a tidal volume^ The 
pocket riiask, used inside dUt, rl(ows more control in 
this case. An enriched oxygen j 'Jpply may be deliv- 
ered by placirig the oxygen ^.ylinder's tubing in the 
infant's mouth during mouth-to-mouth venlilation and 
by running a low flow rate (al50ut 6 to 8 liters (1) per 
miriute). Do not iise the demand valve when treating an 
infant or small child. 

CIRCULATION 

An infant's pulse can be rhecked at the carotid artery 
or over the precdrdium. Because an infant's or small 
child's ventricles lie higher in the chest than an 
adult's, exert external pressure over the midsternum to 
achieve adequate cardiac compression. Do not com- 
press the Idwer sternum or xiphoid; such action riiay 
lacerate the liver. When treating infants, use drily the 




Figure 2. Cbrtict Pdsltldh for Opening Infant 
Airway 




Figure 3. Correct Method for Ventllatlrig Infants 

tips of the index and middle fingers to compress the 
sternum one-half to three-quarters of an inch, at a rate 
of 80 to lOG times per ^minute. Ventilate drice between 
every five compressions. When treating small chil- 
dren, compress the sternum three-quarters to one arid 
one-half inches with the heel of one hand. 

DEFINITIVE CPR THERAPY: 

• Administer oxygeri as scdri as it is available. 

• One riieriiber of the teim shdUld start an iV line. 

• Monitor cardiac furictidri initially with tfie quick- 
look paddles. If veritricular fibrillation is present, 
give the patient a cdUntfirshock by placing one 
paddle dver the fight chest at the junction of the 
clavic arid the sternum and the other paddle over 
the apex df the heart: Defibrillation levels based 
dri weight are shown in Table 12.3. 

Drugs used in^'the advanced life s^ipport of childrei^ 
are the same as those used jn adults, and you riiay 
rieed to administer one or more of them. Here are 
their pediatric dosages: ; 

• Sddium bicarbonate—)!^ mEq/kg IV push, to cdr-r 
rect acidosis. • 

• Epinephrine ( 1 : ld,ddO)--o. 1 ml Ag IV pUsh, fdf 
asystole and to convert fine ventricular fibrilla4 
tion to coarse ventricular fibrillatidri. j 

• Atropine— 0.0 i. mgAg IV pUsh fdf bfadycardid 
(slow heart action). 

• Lidocaine— 1 riig/kg IV push fdf ventricujar ta- 
chycardia, frequerit preihatUfe ventricular con- 
tractions> or recurrent ventricular fibrillation after 
cburitershdck. 

• Calcium chldfide (10 percent)- l mJ/5 kg slow 
IV for sdme cases of asystole or electromechani- 
cal dissdciatidh. 

A mdre cdmplete guide td pediatric drug dosage may 
be foUrid in Table 12.4. 
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Table 12.3. — Defibrillation Levels in Children 

Type of Paiicnl . Weight gecoifas 

Infant 12 25-56 
Small child i2-25 1Q0 
Large child ........L... .... .... 25 100-200 

ihtravehbus Techhiqties 

In this section, three methods of intravi^hdus caririUla- 
tibri in children are described. The site and method 
depend oh the patient's age and dh, Ideal medical 
preferences. After cdiisUlting with its community's 
physicians, each service shdUld establish its own pro- 
tdcdls for this procedtife. 

SCALP VEINS 

Easily visible and readily, accessible, an infant's scalp 
veins are well isuited for _ intravenous cahriulatidri 
(Figure 12.4). jVhcn performing ihis prdcedUru, 
follow these steps: 
• Gather equipment: 
— No. ?i or No. 23 gauge winged sCalp vein 
needle. 

— One-half of an inch adhesive tap cut into 4- and 
I inch lengt^St--arid 1-inch tape cut into 3-inch 
lengths. / y 

— 5-ml syringe filled with sterile saline. 



Confine 

TQ.Area __ 

"^V"'^ Above !:ine 




Figure 4. Scalp Vslns Used for Venipuncture 



— IV fluid (250-ml bottle or bag with micrbdrip 
infusion set) and tiibihg^ set up and ready to be 
cdnhected. 

— Skin prep (alcohol or iodine swab). 

Prep the chosen site oh the scalp with the alcb- 
hbl swab, being careful not to let any alcohol run 
into the infant's eyes; shave off any hair in the 
area. 

Place a rubber band ardUrid the forehead to oc- 
clude vehdUs return. It should not be tight 
eridUgh td interfere with the arterial supply to the 
scalp.~ Palpate the vein desired. 

Attach the needle td the syringe, and flush with 
saline; leave the syringe attached to the needle. 

Palpate the target vein with one hand, and grasp 
the plastic wings of the needle with the other. 
Hold the needle bevei up and pierce the skin 

Table l2.4.^Guide to Pediatric Doses 



Drug 



Dosage and Admin is traiidh_ 



Sodium bicarbonate 1-3 ihEq/kg (1-5 ml/kg) per 

dose, slowly IV. 

Epinephrine For subcutanediis admiriis- 

(Adrenalih). tratidn in asthma: 1:1000 

0.1 ml/kg. 

Astrdpihe 0.01 ingAg IV push. 

2 percent liddcaine 0.5-2.0 mg/kg per dose, 

slowly IV. 

Mdrphine sulfate............ 0.1-0.2 mg/kg intramuscu- 

iariy or slowly iV. 
Calcium'chioride (10 1 ml/5 kg, slowly iV. 
percent). 

Norepinephrine 0.1-i.G pg/kg/ininute; pre- 

(Levophed). pared by diluting 1 ml of a 

0.2% solution in 250 ml of 
D5W, to yield a concen- 
tration of 4 ^g/ml. 
Nietaf amino! 0.3-2.0 mg/kg/dose as in IV 

(Aramine). infusion; prepared by di- 

luting 50 mg in 100 ml of 
fluid. 

Furbsemide (Lasix) 1 mg/kg/dose, slowly IV. 

Diazepam (Valium) 0.3 mg/kg, slowly IV. 

Naloxone (Narcan) 0.01 mg/kg, slowly IV. 

50 percent dextrose 1 rnl/kg IV. 

Syrup bf ipecac 1-2 teasppbhs by rriouth fol- 

lowed by 2-3 glasses df 
water. 

Aftiindphyllirie 2-4 mgAg diluted in at least 

10 rril D5W and given 
dver rid less than 15 min- 
utes, i 

Hydrdcdi-tisdne 5 mg/kg drawn up inj a sy- 

ringe and added to the IV 



bottle. 
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about 0.5 centimeters (cm) beyphd tile point of 
entry into the vein. Because ah ihfant'fi veins are 
very close to the skin, a deep thrUst wiii usualjy 
break the vein and prodiice a hematoma: With 
the needle under the skin, carefully push it into 
the vein. If there is a possibility that the needle is 
in the vein but there is hd blood return, draw 
back very slightly dh the syringe. Once good 
blood return is dbtaihed, slowly i^^ject about 1 ml 
of normal saline from a syringe to clear the 
tubing, and observe the puncture site for swell- 
ing. If swelling occurs:, the IV has jntlltrated^ 
Withdraw the needle, and apply firm pressure 
over the site for 2 to 5 minutes. 

• Tape the needle in place after obtaining, good 
blddd return and once the tubing is clear. Do not 
try td thread the needle in farther; Mf the needle 
perforates the wall of the vein, a hematorna will 
result. Place the J^- by 1-inch strip of adhesive 
tape over the point where the needle entered the 
skin (Figure 12.5A). Then loop the by 3-inch 
strips of tape over the needle wings (Figure 
12.5B). Secure the rest of the tubing with the 
remaining tape. Detach the syringe, arid cdririect 
the IV set. 

• Guard against accidental needle dislddgment by 
^taping an inverted paper cup over the infusion 
site; cut a window in one side df the cup for the 
IV tubing to pass through. 

HAND VEINS 

Hand veins are not always easy to_firid iri small chil- 
dren, especially in chubby infants. Occasidrially, how- 
ever, there is a visible and palpable yeiri dri the back 
of the hand suitable for canriulatidri. Usually, the same 
equipment used for scalp vein rieedlc insertion is 
needed, although a 22-gauge dver-the-needle catheter 
can be substituted for the winged needle. An arm- 
board and tape are rieeded td secure the catheter and 
tubing (Figure 12.6). 



TAPE 




To administer hand Vein I V's: 

Restrain the arm bri ari armbdafd so that the 
target vein is readily accessible. 

• Place a small tdurriiquet--agiairi, a rubber band 
will do— above arid riear the puncture site: 

• Prepare the purictUre site with an alcohol or 
iodine swab. 

• Attach a salirie-filled 5-ml syringe to the winged 
needle dri the catheter and flush; 

• Pierce the skiri about 0.5 cm beyond the point of 
eritry iritd the vein. Advance the needle carefully 
jritd the vein Until blood returns, and slowly 
iriject i ml of saline to flush the line and make 
sure the needle has not infiltrated. 

• Tape as described above, and connect the IV set. 

EXTERNAL JUGULAR oVEIN 

Under field cdnditidris, successfully performing this 
procedure with the exterrial Jugular vein is extremely 
difficult, arid darigerdUs if performed incorrectly. 
Therefore, its rse is only to be considered as a last 
resort. 

If rid other vein is available^ the external Jugular vein 
shduld be cannulated asing. -a.^i?-g^lt«»j^^^ 
rieedle catheter, 3 to 4 cm in length. \ 

• Wrap the infant securely in a sheet or blanket sd 
! that the arms and legs are restrained. 

• place the infant on a table with both shdulders 
touching its surface and rotate the head 90^ An 
assistant should r hold the infant iri pdsitidri with 
the head extended 45" over the erid df the table. 

• Palpate the vein along its whdle length to 
become familiar with its directidri (Figure 12.7). 
Do not discourage cryirig; vigorous crying dis- 
tends the exterrial jugular vein. 

• Prepare the purictui^e site with an alcohol or 
iodine swab. -/ v 




Figure SA. Venipuncture— tape Placement 



Figare 5B. yeriipuricture— Tape Loop Over Needle 
Wings 
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Figure 6. Arm Prepared for Venipuncture of Hand 
Veins y 

• With one hand, immobili/e the vein to keep it 
from rolling away from the needle. 

• Attach a 5-ml saline-filled syringe to the needle 
and flush. Keep the syyinge attached. Pierce the 
skin abdut 0.5 cm beyi)nd the site of e^try into 
the vein. Gently adva'nce the needle' under the 
skin until free blood return is bbtain^d./Carefully 
s]ide the cat^ieter over the needle in to the vein. 
Remove the needle and quickly connect the IV 
tubing to prevent air/ from entering the catheter. 
Secure the catheter firi^nly^jiv^t^-taper*^ do hot 
use dressings circling the heck, j 'J- 

• If swelling and discdldratidn dcciir, indicating 
perfortilidn of the vein, remdve the needle arid 
catheter. Apply pressure to the pUrictUre site fdr 
3 to 3 minutes with the child in a sitting position. 

When treating children, bags or bottles used for- IV 
fluid infusions should not exc eed 2 50 mi in volume 
and should be equipped with a microdrip apparat 
that controls the flow of the IV fluid. Wheneyer 
possible, a pediatric administration device shoajd be 
use(J for delivering small, measured quantities ^finid. 
For maintenance fluids. E)5 MNS at a rate of 5'^i/kg/ 
hour is usnaliy adequate. In shock states, dextrose in 
normal saline or dextrose in Ringer's solution can be 
run at rates of 10 to 15 ml/kg. Consult >^he physician 
for the precise rate iii each situation. / 

Endotracheal Intubation in infants and 
Small Children ; / 

Although the princif^es of endotracheal intubation in 
infants, and smallyChildren resemble those for adults, 
differences in nrjatomy and size account for some me- 
chmiicai diffep^ces. First, an infant's tongue is larger 
than an aduh''s in comp^ison with othe;' airway struc- 
tures; and/the glottis is higher, lying opposite the 
space between the ff lirih and fifth cervical vertebrae 



as in adults. Second, the vocal cords slarit up arid 
back behind a narrow. U-shaped epiglottis. For these 
reasons; equipment and approach rnust be modified 
when intubating infants and small children; 

• Gather equipment — 

— Laryngdscdpe arid blade: The bl^de should be . 
straight, arid the size shduid be deterihiried by the 
size of the child (Table 12.5). In general, use the 
smallest blade possible. Be siire to check that the , 
light on the blade is bright white arid steady. 

— Endotracheal tube: Select an eriddtracheal tube 
designed for use in infants and small childreri. Siich 
tubes do not have cufTs — a child's airway is so 
small that a cuff would make the interrial diameter 
of the tube unacceptably narrow. The size of the 
tube will depend on the size of the child (Table 
1 2 16)^ Because it is dijficult to remember all the 
numbers of the table, make up a similar chart and 
tape it to the inside of the intubation kit. A child's 
little finger is a good approximation of his'or her 
trachea's size. 

—Suction catheters that will pass the tube easily. 

—Tape for/securing the tube once it is in place. 

— Water-sbluble sterile lubricant or sterile water for 
lubricati(^. 

• Pfedxygeriate the irifarit with dxygeri supplerrieri- 
lation by bfig-valve mask (Figure 12.8). 

• Place the irifarit dri a firm surface with the neck 
flexed arid the head elevated on a folded blariket. 
Exterid the jhead iritd the "sriiffirig pdsitiori," but 




Figure 7. 



Palpating a Vein 

How to Paljpate Vein Prior to 
Venipunctare 
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Supplemehtatioh by Bag*Valve Mask 
Figure 8. Preoxygenating an infant with a Big- Valve MasR 



take care that it is riot hyperextended, making the 
airway structures more difficult to see. 

Hold the laryngoscope handle and blade in the 
left hand (Figure 12:9) and insert it into the right 
side of the child's mouth. Garefuliy advance the 
blade: The oropharynx and the hypoph^jrynx will, 
come into' view. Advance the tip of the blade 
into the vallecula, and then pull the handle 
upward, at a 45° angle to the floor, to elevate-the 
tongue and Jaw and bring the glottis — the space- 
between the vocal cords — into view (Figure 
12.10): Use the hand holding the laryngoscope to 
support the jaw, and apply light pressure to the 
larynx: 

Look for the cords. When they become visible, 
watch until they open spohtarieously. Then take 
the endotracheal tube, hold it so that its cUrve is 
horizontal (level sideways), arid irisert it into the 
right side of the child's riiduth. If the glottis is 
closed, wait for it to open; do riot try to Jam the 
tube through a closed glottis. Slip the tip of the 
tube about 5 to 10 riiillimeters (mm) below the ^ 
vocal cords, rbtatirig the curve of the tube into 
the proper plane as it is advanced. Once the ^ube 
IS in the trachea, hold it firmly in place by grip- - 
ping it betweeri your thumb and index finger and 
pressirig the middle finger against the hard palate; 
this keeps ydiir harid arid the tabp. fixed relative 
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to the trachea so that patierit mdvemerit will not 
Jerk the tube loose. Securely tape the tube m 
place, arid riiark the point, where the tube extends 
frorii the riibuth so that any slippage can be de- 
tected. Check the position of the tube by watch- 
ing for chest movement and auscultating both 
lurig field.s (listening for abnormal sounds) while 
ventilating through the tube: 
/ 




Endotracheal Ihtubatron 

Figaro s!. Intdbatjbn of the infant 
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fable 12.5.— Suggested ^lade Size 



Age ^ 
^ ' Size 

Premature newborn....:;.::::::::::;;::::::::::::::::::.:::: 0 

Newborn to 8 months.;:...................................: ' 1 

8 months to 3 years.:.::.:::.:::::... . . .......:;::::;.?.; !;5 

3 years to 9 yeafs ...;......... ............. ? 

Over 9 years 3 

1 . t . , _; 

Table i 2.6.— Suggested Tube Size 

^ Internal 

A-ee . diameter 

of tube 
(mm) 

Premature newborn 3.0 

Normal newborn '3.5 

Large newborn. , 4.0 

1 month old .....^ 4.5" 

1 year old . .......................................:.......: 5.0 

2 to 3 years .... ................................ ...^ 5.5 

4 to 5 years ........................,...........::.......:...:.. 6.0 

6 to 9 years.....:.....................: .:.... .,:: .. .... = 6:5 

lb to 12 years.....:.......................................... 7.0 

i4 years and over.......................................... 7'.5 



Unit 4. Neonatal Transport— Ah 
Optional Skill 

Transporting high-risk or critically ill newborn babies 
requires specialized skills and thorough training in a 
neonatal intensive care unit. It is beyond the scope of 
this text to provide all the information needed for 
neonatal transport. Should you become involved in ^ " 
the transport of high-risk neonates (newborns), you 
will receive additional hospital-based training under 
the supervision of qualified' pediatricians and neonatal^ 
intensive«care nurses. Ihts'unit will deal with some 
basic problems and procedures in hebhatal transport. 

New, sophisticated techniques for the care of full- 
term arid preriiature irifarits has Significantly reduced 
the riibrbidity arid nidrtality amdng high-risk new- 
borns iri hospitals whose facilities allow the practice 
of these techniques. The average cbriimuriity hospital 
carinbt, hbwever, provide the specially trairied dbc- 
tbrs and riurses arid the expensive equipment rieeded 
for such care. Therefore, it often becomes necessary 
to transfer the critically ill infant to a regional center, 
where specialists a:id specialized equipment are availa- 
ble. The survival pf such infants depends largely on 



their mariageriierit during tfarispbft. Management con- 
ducted by a stabie medical transport team skilled in 
riebriatai intensive care is best. Iri several areas of the 
country, successful teams of nurses and EMT-Ps 
now exist. 

A weii-drgariized regional referral systeni arranges for 
transport of the high-risk neonat^^ after these steps are 
taken: 

• A request for transport is made by the physician 
at the referring hospital. Until the transport team 
arrives, a physician in a speciflcaliy designated 
regional control center or one from an intensive 
care nursery gives the referring physician advice 
on management of the infant. 

• Transportation that allows the shortest possible 
travel time and provides the infant with the most 
appropriate care en route is chosen. This can be 
ground transportation, helicopter, or airplane, de- 
pending on the distance, availability of services, 
and weather conditions. 

• The transport team is mobilized, arid necessary 
equipment is assembled. Although it is uririeces- 
sary to describe all the equipmerit irivolved,_ it 
riiay be' helpful to tbuch bri the iricubatbr. Be- 
cause it helps to mairitairi the irifarit's body terii- 
perature, a gbbd iricubatbr is critical to the rieb- 
riate's survival. A fallMn^bbdy teriiperatUre will 
start a vicidus cycle of respir?itbry depress^^ 
hypdxerilia, aciddsis, further respiratdry depres- 
sidri, arid further hypdxemia, which can be fatal. 
The ideal trarispdrt incubator should ptovide: 

—A neutral thermal environttient^ 

—Easy access to the infant for intensive care, includ- 
ing assisted ventilation. . , 

— Mearis for the rildriitdring of heart rate, the dxygeri 
breathed, cdre dr skin ternjjerjrture, and blood 
pressure. 

—A fail-safe humidified bxygen/jiir delivery system 

with a 3-hbiir capability. / 
— Adequat^ lighting under all conditions. 
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—Portable light-weiglit - rechargeable power units 
that can operate heating, lighting, and monitoring 
systems For 3 hours. _ . 

—A means of safely stabilizing the infant dunng 
sudden changes of speed or altitude. 
• The infant is stabilized by the transport team at 
the referring hospital before transport begins. 
Such cbhditibris as hypoxemia, acidosis, hypogly- 
cemia, and hypovolemia must be treated before 
the infant leaves the referring hospital. Since sta- 
bilization may require severa^ hours, the trahspdrt 
team must be prepared to spend a gopc} deal; of 
time dh each case. In addition to stabilising the 
'infant, the team must obtain: 

—Copies of the mother's and infant's charts. 

—Any x-rays of the infant^ 

—The names of the infant, parents, and referring 
physician and a phone number where the parents 
can be reached. 

^Specimens of the maicmai and umbilicsd ' cord 
blood. 

^A consent form indicating that the parents author- 
ize the transfer. 
Transport can begin as soon as the irifaht is stabilized. 
The receiving hospital is then hctified of the estimat- 
ed time of arrival and a detailed transport record is 
starlsd. 



Acidosis: A disturbance in the M:id-base balance of the 
body caused by e^xcessive amounts of carbdh diox- 
ide (respiratory acidosis) or lactic and drganic acids 
(metabolic acidosis); characterized by a pH df less 
than 7.35. 

iirbiicUioUtis: A condition seen in children under 2 

V jars Did; characterized by dyspnea and wheezing: 
KroDc-hoconsSictlon: Narrow! g the; brc^chial tube, 
broiiichodilatof: Au ^ v that causes the dilation of 

!'»c! bronchidleiJ. 

death: Ano^er nr^me for sudden infant death syn- 

:Uo;fi.:~the sudden unexplained death of an infant. 

r>u* '•i'SSC is urir.riowrf. 
croup: A ' ral ih^ctidn of the upper airways tbat 

occurs jhildren between 6 months and 4 years of 

.'^ge. 

epiglottitis: A bacterial infection of the £o)g)ottis, usu- 
ally dccurring in children over 4 > cars did and 
characterized b> a svy^DUen chero^re<i epiglottis 
that may db'^truct the airway. 

epiglottis: The lidlike cariilaginous i^tructure dver- 
harigihg the su^ierior entrance to ihe larynr. arid 
serving to prevent food from entering the larynx 
ari'' trachea ^ile swalldwing. 

Kloltis: The vocal apparatus of the laryiix, connisting 
if the true vocal cords and the cnentrig between 
them 



heniatbnia: A idealized cdilection of bjood in the tis- 
sues resulting frdm injury or a broken blood vessel. 

hypercarbia: An excessive amount of carbon dioxide 
in the bjddd; a carbon dioxide pressure greater-thaii 
45 td 50 tdrr. 

hyperresdriance: Abnormally increased resonance td 
percussidri. 

hypoxemia: inadequate oxygen in the. blood; an arteri- 
al oxygen pressure of less than 60 tbrr. 

infiltration: The deposit of fluid into thejissues dfteri 
occurring as a result of administering fluid through 
an IV cannula that has penetrated the dppdsite wall 
df the vein. v \ 

laryngoscope: An instrument used for exa:Tiiriirig the 
larynx and its related structures. : 

\^ 

oropharynx: The area behind the base of the tongue 
that lies between the sdft palate and the upper por- 
tion of the epiglottis. 

seat bark: Characteristic hoarse, barking cough heard 
in croup. 

sniffing position: Pdsitidri for endotracheal intubation 

with the neck flexed and the head extended, 
status asthmaticus: A severe prolonged J^thrria^ 

attack that canriol be brolcen with epinephrine. 



status epilepticus: The occurrence of two or rnore 
seizures without any period of complete cdnscidus- 
ness between them. 

stHddf: The harsh, high-pitched respiratdry sound as- 
sociated with severe upper airway obstruction, such 
as laryngeal edema. 

transtrachea jet insufflatibn: An emergency ventilation 
technique Jhat utilizes the high-fldw, high-pressure 
jet principle to deliver dxygeri td the patient 
through the trachea. 

Tvlieexes: The high-pitched whistling sounds character- 
izing obstruction or sf Isms df the lower airways. 

Hackel, A. A medUfi^ ?; arisport for the nedriate. Anes- 

ihestotogy 43(2); llJ'-ae?, 1975. 
Morse, T. S. S'c-p by step, with an injured child. 

Emergrncy Mcdicrne 6l5y/m^^ . 
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Module XIII. 

Managiminf of Emoti^nai 
Qrisis 



UniM. Emotional Aspects of 
Illness and Injury 



All those involved in a critical illness or an injury— 
patient, family, bystanders, and health professionals— 
respond to the natural stresses that occur in _such 
emergencies. Emergency Medical Technicians-Para- 
medics (EMT-P's) can deal effectively with^mdtibn- 
al responses— in others and in themselves— only if 
they can understand and anticipate them. 

Responses of Patients to illness and 
injury 

Patients react to injury or critical illness in ways 
largely determined by mechanisms they have already 
developed for dealing with stress. These reactions 
generally follow common patterns. When an accident 
or an illness strikes, patientsUsually experience painful 
or unpleasant sensations. They occasionally experi- 
ence decreased strength or energy. 
The common response to this is anxiety. Some pa- 
tients may deny or minimize their symptoms, while 
others may grow irritable and angry. The effective 
paramedic is alerJ to the fbllowing reactions ^ once 
patients perceive themselves as being ill or injured: 
• ReaVistic fears. Patients may fear pain, disability, 

death, or financial problems. Such fears are 

normal and reasonable: 



Generdi Anxiety. Feelings of loss of control are 
cbmmdh amdrig ill or injured patients. They may 
feel helpless in knowing that they are completely 
dependent on someone else, often a stranger, 
whose experience in niedical care and whose abil- 
ity they cannot Evaluate easily. Patients whose 
self-esteem depends on their being^ active, inde- 
pendent, and aggressive are particularly prone to 
anxiety in these situations. 

Regression. Patients may return to earlier or more 
primitive behavior patterns, and their actions may 
appear childlike. Because ill or injured patients, 
li^e children, must depend ch others for their 
survival, this is a natural reaction. 
depression. Depression is a natural response to 
the loss of some bodily furictior: and to the feel- 
ings of loss of cdhtrdl dver dne's destiny. 
Denial Because it causes them anxir^y, many pa- 
tients try td deny of ignore the F^riousness of 
their illness dr injury, dismissing all symptoms 
with wdrds like "only** or •^ little." Whea a 
patient uses this mechanism, try to find an in- 
formant among the patient's^ family or friends 
frdm whdm a more accurate history can be db- 
taihed. 

bisptdcement of anger Patients often respdnd^ td 
discomfort or limitation of activity by becdmihg 
resentful and suspicious. They may vent this 
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aiiger bh the paramedic by becdmirig impatient, 
- irritable, or excessively demajridirig. Remember 
that the patient's anger stemsTrbm fear and dis- 
cbmfortt hoi frbrri anything ybu have dbrie. 

• Cdnfusfd>L Illness or injury can cause disbriehta- 
tibri, especially ambrig thp elderly. Such cbnfu- 
sibri is increased by the presence of unfamiliar 
pebple and equipment. Explain carefully to the 
confused patient who ybU are ariiJ \vhat ybu plan 
to do. Explain the treatment as it is being per- 
fornied. 

While the above list should be helpful, pararnedics are 
cautioned not to spend an inordinate amount of time 
in ^'reaction diagnosis. " Put your priority on diagnos- 
ing and treating the illness or injury. ^ 

Patients asualiy feel uncomfortable about being exam- 
ined. ()rdinarily, one is undressed in front of another 
person only in situations of trust Or intimacy. Almost 
every patient will feel some anxiety about having a 
stranger perform a physical examination. Some pa- 
tients may even consider the physical exam a humiii- 
ating invasion of privacy. Try to establish a relation- 
ship with the patient, during an initial interview before 
conducting the physical examination. Be very sure 
that the unclothed patient is properly draped or 
shielded from the stares of curious bystanders. Con- 
duct the examination in ah efficieht, businesslike 
manner and talk with the patient during the entire 
procedure. 

Response^^ of the Family, Friends^ or 
Bystanders 

Those at the scene with the patient may also show 
many of the responses described above. Family mem- 
bers and friends may be anxious^ panicky, or angry. A 
bystander's anger bfteri results Trdm feelings of guilt. 
To cope with their bwh anxiety, hohprbfeisiohals at 
the scene may demand immediate actibh br pressure 
the paramedic tb mbve the patient tb a hospital before 
the apprbpriate examination and stabilization have 
been cbmpleted. Lbved ones may state of imply that 
the paramedic is not cdmpe:ent enough to handle .he 
sitUatibh (**Get him tb the hospital so he can be seen 
by a real dbctdf"). 

A paramedic must accept the concern ^^'J^e Patienfs 
family and friends and realize that their behavior^ no 
matter how irritating, arises from distress. Remain 
calm and sympathetic. Explain the patient's treatment 
to any friends and family members. Reassure them 
that yop are at all times in radio contact with physi- 
cians and are acting under their direction. 

Responses of the Paramedie 

Health prbfessiohals are hoi immune tb the stresses bf 
emergency situations themselves. When dealing with 
the critically ill arid irijureli, EMT-P's can experience 
a wide faiige bf embtibiis, libt al! pleasant: The para- 
medic may becbme irritated by the demands made by 



the patient bf bystahdefs; ahxibiis when faced with 
life-thfeatehihg iiijUfies; defensive when sbmebrie im- 
plies that he bf she is ill-pfepafed to handle emergen- 
cies; aild sad wheii cbilfrbiitiilg tragedy. 



Although these feelings are natural, it is best that you 
not express them during an emergency^ Your appear- 
ance of calmness and confidence will help to relieve 
others' anxiety, and thus is an important, if sometimes 
overlooked, part of the paramedic's therapeutic role. 

Anxiety, defensiveness, and grief may be excusable 
lapses in the confidence a paramedic should display; 
but beware of showing irritation with the patient who 
does not appear particularly ill. This reaction is 
common among emergency personnel, who, being 
prepared to deal with life "id-death problems, may 
regard seemingly minor coaiplaints as burdensome 
and annoying. Remember, -iowever, that most people 
call for emergency help only if they believe there is 
an emergency. Patients worry about injuries, pains, 
disturbing feelings, and bodily functions that they be- 
lieve to be abnormal. It is not up to you to judge the 
validity of such complaints, which after all are real to 
the patient. What is important is what i$ perceived. 
Although it is more dramatic to rescue the multiple- 
trauma victim tfian to reassure the patient with a 
headcold, both of them are distressed and need help, 
in both cases, you must be supportive and nonjudg- 
mental, rendering whatever care is needed. How He 
patient perceives the problem, regardless of how il- 
logical it appears to observers, must govern ycur re- 
sponse. 



Responses of Patients and Bystanders 
to Mass Casualties 

When there are multiple casualties — as* in au auto- 
mobile accident claiming several vjr;tims or a natural 
disaster — both victims and bystanders may become 
dazed, disorganized, or overwhelmed. The A.nerican 
Psychiatric Association has identified five possibi*; re- 
actions in such situations: 

• Normal reactfoh. When confronted with multiple 
casualties, most people react with extreme anxi- 
ety, including sweating, shaking, w;^akhe'5S, 
nausea, and sometimes vbrriitihg. Those who re- 
spond this way can fecbver completely within a 
few minutes and, if given clear iristructibhs, be bf 



Blind panic. The ihdividiiars judgrrierit seems tb 
disappear completely, arid he or she rnay commit 
iffatibrial, fbbltsh, bf urisafe acts. BUrid pariic is 
pafticulafly datlgcrdus because !f may lead to 
mass pariic. 

Depression. The indi^ .dual who remains motion- 
less and looks numbed or dazed Js depressed^ 
Give such a person a task to perform in order to 
bring him or her back to reality. 
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• ^^^n^^Spy^Pi^^k person wh^q talks impulsively, 
jokes inappropriately, and races from one task to 
another while accomplishing very little is overre- 
acting to a situation. 

• Conversion hysteria. The person shifts moods rap- 
idly, from extreme anxiety to rela>tive calmness, 
while converting anxiety to sbme bodily dysfuric- 
tibn. This reaction can result in hysterical blind- 
ness, deafness, or paralysis. 

Observe the follbwihg guidelines when dealing \v\th 
mass casualties: 

• Identify your*:d^and take command of th^e situa- 
tion Strive remain self-assured and sympathet- 
ic whi^.e : ducting yourself in a businesslike 
manP'.j . 

• Treai nezi^us physiccl injuries immediately. Reas- 
sure anxiouj* patients or bystanders. 

• Keep spectators away from the patients, but do 
not leave alone someone showing an embtidnal 
reaction. If all rescue personnel are busy 
dealing with physical injin^^rs :» '^igh u responsi- 
ble bystander lo stay witl« z-iycm \vhd ij acting 
unusual. 

• Assign tasks to bystanders to;^ keep them occu- 
pied. Feelin^T that one is useful and responsible 
greatly lessens a person's anxiety 

*^ Bystanders and the walking wburi<Jed should be 
removed from the area being used for life support 
intervention as soon as possible. 

• Respect patient's rights to their own feelings. Let 
them knrw that you are trying to understand 
them— don't tell them how tN ,y '•?;hould'* feel. 

• Fear and panic .c^n be as disabling as physical 
injuries, arid some people are able to deal with 
anxiety better than others. Accept a patient's 
jihysical and emotional limitations; Do not try 
force patients to deal with n^ore^than they ^em 
able to cope with, but help them recognize and 
use their remaining strength and do what you can 
to lessen their anxiety. Stabilizing persons in a 
crisis makes emergency medical care more efiec- 
tive. ^ 

• Use sedatives only as a last resort: In most cases, 
they only add to the patient's confusion, and they 
may mask important physical symptoms. A calrii, 

' reassuring attitude is better, more effective ther- 
apy. 

• Accept your own limitations. Particularly NYhen 
' there are riiass casualties, there is only so much 

one person can do; you will provide more effec- 
tive care by establishing priorities and not over- 
exteridirig yourself 

Death and Dying 

A paramedic's contacts with the dying will usually be 
confined to the seriously ill or irvjured patient who is 
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slipping in arid out of cbriscibusriess. Occasioiialiy, 
however, you will ericpuriter dying patients who are 
conscious arid aware of their cdriditidri. Although ev-^ 
erythirij possible shbuid be done to attend to a dying 
patierit's physical needs, do riot riegiect emotional and 
religious, rieeds. Paramedics cari to some degree 
reduce the appreherisibri of the dying, by being jeb 
reassuririg as possible. Tell the patient ihat every 
effort is being riiade to get her or him to the hospital, 
where expert help is available. 

Mariy dying patients will ask to talk with their fami- 
lies. Ybu may be able to reduce their anxiety by 
bfferirig to convey any important messages. Such 
cbmmunicailoris, since they may later havejegai im- 
plications, should be noted carefully. The families and 
friends on the scene who are aware that the patient is 
dying should be reassured that everything possible is 
being done to save the patierit. 

Paramedics must master their own feelings in the face 
of death; Contact with dead and dying patients 
grieves all health professionals. If ybu are aware that 
everyone has such reactions, there will be less charice 
that your own sadne-s will-afiect how ybu treat your 
patient. 



Unit 2. Pbv?hi&tfie Srhefgeneies 

Psychiatric emergencies are those situations in which 
patients display disorders of riibbd, thbught, br behav- 
ior that are darigerous br disturbing tb themselves or 
others, \lriibst all disturbed behavior represents the 
iridividuarr effort to cope with internal or e"*'*rnai 
stress— arixiety. Such behavior often disappears when 
ncrriial psychological deferise rriechariisriis are proper- 
ly riibbilized. 

Mort psychiatric emergericies are emergencies be- 
cause the, patierits' disturbed behavior makes them, 
their fariiilifcs, br bystanders anxious or panicky; JPa- 
tierits arid others will feel that events are out of their 
cbritrbl, and they may demand that pa/anr^dics *'do 
something" immediately. Remember that^the general 
excitement in such situations results from feelings of 
fear and loss of control. These feelings can be les- 
sened if the EMT-P maintains a calm, seh'-assured 
attitude; 

Ahnormai behavior may be due to cohditiohs other than 
mental illness. Diabetes, seizure disorders, severe in- 
fections, metabolic disorders, head injuries, hyperteri- 
sion, stroke, alcohdU and certairi drugs all :Triay cause 
disturbed behavior. Iri more thari half bf all psychiat- 
ric eriiergericies, drurikeririess br a drug-iriduced 
"freak- out" caused thj^ disturbed behavior. Keep this 
in mind wheriever y6\\ evaluate a patient who appar- 
eritly has ari erii.itibrial disturbance/ 

Pririiary eriibtibrial crisis is a normal respi nse^O per- 
sbrial crisis. When individual^' basic needs Jire threct- 
eried, they face crises that vary in severity depending 
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on their ability to deal with their feelings. People in 
cnsis can face the situation in two ways: Either they 
can try to cope with it, or they can try to escape 
from it. Escape takes many forms — the use of alcohol 
o*: other drugs, suicide, or the manifestation of psychi- 
atric symptoms. Such symptoms are a cdmprbmise for 
the patient; they reduce the anxiety produced by the 
inner crisis. 



Patient Assessment and General 
Principles of Management 

The patient exhibiting bizarre or unusual behavior is 
usually suffering ah emotional crisis arid may need 
imriiediate atteriiibri. While tryirig to ease the patient's 
distress, yo\x must preverit irijuf y to the patient or 
anyone else at the scerie arid should attempt to bring a 
measure of calrii to a stressful situation. 

The iridepth counseling necessary to deal with a 
severe psychiatric reactiori m\\ not be feasible in the 
field. Iri some cases, a crisis worker (c'ontacted 
through the appropriate local resources) may be ^cre 
effective than the p/^ramedic. Ideally, if an emotional 
problem is antic'.pated, the dispatcher can contact the 
appropriate crisis i:?tervention team before the emer- 
gency riiedical servs':e.s (EMS) team arrives at the 
scerie. However, if the EMS team arrives at the scene 
withe at prior warding, you must be prepared to deai 
with the situation a^ well as yoas^ irainir;s5 and the 
circumstances allow. As soon as it becomes clea> you 
nre facing a psycliiatric emergency, notify your dis- 
patcher and contact tpe appropriate crisio intei vehtidri 
*>ai)i. 

Tho patient-assessment a*>d principles-df-mahags.-riieril 
sections this unit are presented together because 
the two are inseparable when dealing wi^h eriidtibrial 
problems: The procesf? of dbtairiirig a patierit history is 
itself therapeutic. 

When dealing with emotionally disturbed patients, 
you most: 

• Be orepared id spend tiriie with the situ .tidri. A 
lengthy, unhurried discussidri riiay be required to 
prdvide the patient with emdtiorial relief. S\xr-h 
individuals need dir.passidriate, cdricerned tten- 
tidri. 



• De calrii arid direct. Disturbed patients are^ often 
frighteried that they have lost or are losing thfpr 
self-control. Remain calm ajid undisturbed, thus 
showing the patients that you are confident that 
they can stay in control. Indeed, Qne major pur- 
pose of the interview is to help a patient regain 
control. Showing anxiety or panic serves drily tp 
increase a patient's belief that the situatidri is 
overwhelming. 



• Clearly identify yourself .Exjjlairi td the. patients 
the purpose _df the EMS crew and what it is 
trying td dd for them. 

• Assess the patients wherever the eriiergericy 
dcoiirs,, rather thari irrimediately rtishirig off to the 
hdspital=a place that is strarige arid iritiriiidatirig 
eyeri for patients who are riot iri eriidtional crisis. 
Hurrying to the hospital cari alsd reirifdrce the 
belief that sdmethiri^ is terribly wrdrig. Let pa- 
tient fecdver their bearings in familiar surround- 
ings. 

• Interview the patients alone, if possible. Ask rela- 
tives or bystanders to go into another room, 
where another EMT-P can obtain their stories. 

• Sit down when interviewing patients. Never 
tower over them. 

• Let the patierits tell what happeried in their own 
way. Do riot atterilpt td direct the i.v>nversation, 
but alldw the patierits td air their feelings. 

• • Be iriterested iri the patients' stories, but not 
dveHy sympatheiic. If you overwhelni a patient 
with pity, you will convince the p&tient thaj the 
situation is indeed hopeless. Treat a patient as 
sdmeone who is expected to get better. 

• jrte nonjudgmentai. Accept the patients' right to 
have their own feelings and do not blame or 
criticize them for feeling as they do. 

• Provide hoa-st reassurance. Let the patients 
know -what is expected of them and what they 
can expect of you. 

' Present a definite plan df action. This riiakes pa- 
tients 1 -el that you arc doing sdriiethirig td help 
and relieves their anxiety. iVtiple iri crisis rieed 
direction, Dd riot cdrifrdrit patierits with ques- 
tio,:s ("Do you want td go to the hdspital?"); 
rather, use sta^eriierits ("I thirik it is impdrtarit for 
ydu to go td the hospital. There are ddctdrs there 
whd cari help ydii"). 

• Ericouragt: purpdseful mdveriierit; this dfteri helps 
relieve anxiety. If patierits will be going to the 
hdspital, ericdurage theril td gather up the bejong- 
irigs they want to take with them. Letting pa^ 
tients dd as much as possible for themseNes^can 
feirifdrce their ffeejingE^ ihat you expect them to 
get better. 

• Stay with the patient tht: whole time. Having 
responded to the emergc^c^ > you are responsible 
for the patient's safety. 

• Never assume you cannot talk with a patient 
until you have tried. . 

Patient assessriierit begiris as sddri as y( a start cd* • 
versing. First, take note df the patierit's cldthing. Is 
the patierit rieat or disheveled in appeararice? What is 
the patient's rate of speech? If it is slow, this rnay 
suggest depressidri dr iritdxicatidri; if fapid and pres- 
sured, mania dr the prcjjence of amphetamines. Keep 



the foliowing questions in mind as you make ybiir 
assessment: 

• Is the patient easily distracted? 

• Are the patient's responses appropriate? 

• Is the patient alf rt and coherent? 

• What is the patient's mpdd— does the patient 
seem abnormally depressed, elated, agitated, fear- 
ful; or worried? 

• Does the patient show evidence of disordered 
thought^ such as disturbances in Judgment, delu- 
sions (false ideas), or hallucinations (seeing or 
hearing things that are not there)? 

Your initial questions should be direct and specific; 
your goal is to establis'^ whether the patient |s_alert, 
brierited, and able to communicate. Only information 
that is crucial to immediate management should be 
collected. You should also get the patient's full name, 
age, and marital status; find ouj what kind ot work 
the patient does, and where and with whom the pa- 
tient lives; and inquire about past medical and psychi- 
atric problems. 

After the initial inquiry, questions should be open- 
ended, beginning with words like "what," "how^" or 
"when." Try not to begin v<^lth "why" (as in^ '*Why 
did you lock everyone out of your room?"). The 
patient may perceive "why" questions as being criti- 
cism. Let all patients tell their own stories in their 
cwn way. 

After talking with the patients and gaining their confi- 
dence, gauge each patient's ability to toleiate a physi- 
cal exarrlnation. When feasible, check the patient's 
vital signs and perforri a quick neurological examina- 
tion. (This may not be polsible with violent of ex- 
tremely fearful patients.) Do as much as you can 
without increasing the patient's distress. Keep talking 
to the patient throughout the physical examination. 

In generaJ, a seriously disturbed patient should be 
seen by a physician, who can decide whejher^ospi- 
talizatibh i§ necessary. In most areas, there are four 
ways tb admit patients fbr psychiatric care. First is 
"vbluritafy admission," in which patients sign them- 
selves into the hospital and can leave whenever they 
Want to. Second is "voluntary commitment," in which 
patients agree to be admitted to the hospital, but 
cannot leave until their commitment period ends. Vbl- 
untary comm.Jtnients usually last 10 to 30 days, unless, 
the patients e>:tend the commitment. 
A third alternative exists, for handlLng patients who 
will not go willingly to the hpspiiai. Such patients can 
be involuntarily detained rmd brbught to the hospital 
by the pol: ^ or family members. During this "erner- 
gency dete^ition," the patient is examined by a psychi- 
atrist. If the psychiatrist feeli that the paticTi* is dan- 
gerous^ she br he can authorize hdspitalization for a 
short time, usually about 10 days. In some areas, the 
psychiatrist, befbr<2 obtaining' permission for an^emer 
gehcy detention, must prove to the dbunty meKti!- 
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health authorities that the patient needs to be ad- • 
mitted to the hospital: 

Finaiiy, many States have a fourth procedure, khbwh 
as ''cot.' cornmrtment,'' in which the psychiatrist 
must testify in court that the patient is mentally, ill 
and nfeeds treatment. Some States also require, that 
patients must first be declared dangerous tb them-; 
selves or others before, they can be cbmmitted against 
their will. 

Because involuntary* commitment deprives people of - 
their civil liberties, it should hbt be undertaken light- 
ly, it is not always easy^ even for ah experienced 
psychiatrist, tb detemiihe just when a patient's behav- 
ior Justifies rembval frbm society and when that be- 
havior presents a danger tb the patient or dliiers. The 
laws on ihvbluhtary detainment vary considerably 
from State tb State, sb you must become familiar with 
the laws in ybur cbmmuhity. In general, patients who 
are cbhscibus and alert^ can be taken to the hospital 
only with their cbhseht. If they do not consent, pa- 
tients can be taken tb the hospital only at the request 
of the police. The same applies to forcible restraint^ 
When these measures are necessary, law enforcement 
officers must be called. Each ambulance service 
shbiild have clearly defined protocols for dealing with 
patients needing involuntary commitment. 



Specific Psychiatric Emer^jencies 

The psychiatric emergehdes that you are likely to 
ehcbuhter as a paramedic include depression, suicide, 
violent behavior, paranoia, anxiety and phobias, disor- 
ganization and disorientation, and drug or alcohol ad- 
diction. 

DEPRESSION 

Depression can lead tb a psychiatric ernergency such 
as suicide and may cause dther psychological disorT/^ 
ders. Depressed patients can be recognized by their 
sad appearance; ciyiiig spells, and listless or apathetic 
behavior. They feel worthless, guilty, and extremely 
pessimistic. Asserting that no one understands or 
cares- about them and their problems cannot be 
solved, they often express the desire to be left alone. 
Their speech may be halting and retarded, as if they 
have hardly enough energy to talk. If able to give a 
history, they may report that they awaken ^3:00 or 
4:00 a.m. and cannot go back to sleep. Also, they may 
say that they feel bad in the morning and that they 
improve during the day. 

Some depressed patients, however, do not feel like 
talking. In such cases, it may h^lp to cbnfrbnt the 
p?>ti^nts: with your own observations. Such a cbmhi«ht 
as 'You look very sad" often encourages patiehtj; lb 
talk about their depressed feelings. Such patients may 
burst into tears. Do not discburage their ciying. 
Maintain a sympathetic silence and let the pitients 
"cry themselves but." 

■5 ^ 



Every depressed patient should be questioned directly 
about suicidal thbughts. You might ask, for example, 
•*Have you ever wished that ybU were dead of 
thought about killing yourself?" If the response is yes, 
ask the patient hbSy he of she wclild do this and 
detefmirie whether the patient has made any concfete 
plans for suicide. Evaiuatirig the sefidusness of suicid- 
al iriteritidiis in this way can help you decide .whether 
the patient needs to be hospitalized. 

Depressed patients need sympathetic attention and re- 
assurance. They need to know that the paramedic is 
concerned about them. It usually is best if a single 
member of the rescue team interviews ^hese patients 
in private, as the presence of several people may 
make depressed patients uncomfortabie. Patient* 
should be told that though many people have periods 
of unhappiness, they can be helped to feel better. At 
this point, you can mention community sources where 
such help can be found. 

SUICIDE 

Suicide is defmed as any willful act designed to end 
one's own life. It is most cbmmdri in men, especially 
those who are single, widbwed, br divbrced. Suicide 
also occurs mbre frequently in depressed persbris and 
alcoholics. At least 60 perceht bfalj suicide victims 
previbusly attempted suicide, and 75 percent gave 
clear warning that they intended tb kill themselves. 
Tj'pically, a suicide attempt will occur when ah iridi- 
vidaaFs close embtibhal attachments are in danger or 
when he or rhe loses a sighificarit family member br 
friend. Suicides often feel unable tb manage their 
lives. Frequently, thev lack self-esteem. 

Every suicidal act gesture should he taken senousiy, 
and the patient should he evaluated hy a psychiatrist 

Many suicides will niake last-miriUte attempts to com- 
muiiTC^ te their i'ltehtiols. Wlien an individual phones 
tb threaten suicide, someone should stay on the line 
with thai pcrsor until the rescue squad reaches the 
scene. When the EMS team arrives, the area shouic! 
be surveyed quickly for instruments that a suicide 
mi'^ht m<t to cause self-ipjury. Discreetly remove any 
dangeroy; articles. T^ik quietly with the patient. En- 
courage the patient to discrss the situiition. Do not be 
afraid to ask directly about saicidal thoughts. Find 
out the following: Has there been a previous suicide 
attempt? Have any concrete plans concerning the 
method of suicide been made/ Has any family 
member ever committed ^ jicide? 

Patients who have made r^rc 'ious attempts, who have 
detailed suicide plans, br whose close relatives have 
attempted suicide are most likely tb attempt tb kill 
themselves. These patients mvsi be reassured arid 
brought tb the hospital. They riiust ribt be left alone 
under any c rcuirislarices. 

When patients attempt suicide, iheit medical treatment 
has pribrity. Drug bverdbses mUst be managed for 
pbs.4ible . jsijiraibry depression of circulatory collapse; 
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Patients with slashed wrists must have their bleeding 
controlled: Even under these circumstances, you 
should try to talk with the patients, if they ; are con- 
scious*, and encourage them to speak about their situa- 
tion. When dealing with drug bverdbses, cbUect any 
medication containers, pills, br bther drugs found ph 
the scene and bring the items tb the erriergericy de- 
partment with the patients. 

Rage hostUity, and violent behavior The arigry, violent 
patient is ready to fight with ariybrie who appfbaches 
and may be difficult tb cbritrbl. Remeriiber that arigef 
may be a response tb illriess arid that aggressive be- 
havior may be the patierit's way bf coping with feel- 
ings of helplessness. Avbid responding with anger and 
defensiveness. If there is a possibility of danger, inter- 
view the patierit in the presence of another EMT. 
Viblerit patierits shbuld be told briefly and honestly 
what they cari expect from the paramedic and what ] 
the paramedic expects from them. Many arigry br 
violent patients can l?e calmed by a trained persbri ^ 
who appears confident that the patient will behave 
well. Encourage the patierits tb sp^ak directly abbut 
the cause of their anger. A stateriient such as **Vm riot 
sure I uriderstand why you are arigry" bfieri bring: 
results. Reassure the patierits that ybu are there to 
help them ^arid ribt tb punish therii fbr their violence 
or ang.!r. Tell them that talL ig with a ddctdf will 
help thcrii feel better. 

A patierit whb is viblerit arid bUt of control presents 
riibre difficulty. Everi if the paramedic.') are allowed to 
take patierits tb^the hospital against their wiii, two or 
three paramedics might not be enough Jo subdue a 
patient who is out of control. Notjfy the police if you 
are Unable to communicate with patients who are 
dangerous to themselves or others. Remember that 
the EMT crew can transport only those patients who 
request treatment cr svhose transport is authorized by 
the police. 

Restraints, which also require police authorization, 
may be needed when taking a violent patient to the 
hospital against his or her will. Restraints should be 
padded so that they will nbt irijure patients who 
struggle against them. When applyirig_ restrairits, 
always explain what you are dbing, everi if the patierit 
does nbt appear tb be listeriing. Tell patierits th&t the., 
restraints are tb protect therii arid bthers frbrii irijury. 
Tb restrain a viblerit patierit. 

• Put the patient bn his br her back (assuming 
there are rib injuries). 

• Apply orie cravat to each wrist arid_ ankle with a 
clove hitch, as illustrated iri figure 13.1. 

• T^.e the wrists arid arikles tbgether with twc or 
riibre cravats. 

• Secure the tails bf the extrcriiity cravats to bpr"^- 
site sides of the streicher frame. 

• 5ecnre the body with two or three straps hlaced 
around the chest, wAJSt, or upper legs. Make sure 
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Application of Cravats Using Clove Hitches 



Figure 1. How to Restrain a Violent Patlenfs 
Wrists and Anicies 

that none of the straps will constrict the patient's 
breathing or be unduly tight. ' 

Once restraints are applied, they must not be removed 
eh route. Do hot bargain with patients. Never agree 
to remove restraints in exchange for a patient's good 
behavior. 

If a pdtehtially violent patient is transported without 
restraints, make sure that the patient is lying down 
and is watched at all times. The paramedics should 
pbsitibh themselves between the patient and the door 
ih case a rapid exit becomes necessary. Unrestrained 
patients who become dangerous en route should be 
restrained. 

If a patient is potentially homicidal, dp not attempt 
restraint. In such situations, the paramedic is responsi- 
ble only for contacting the police and removing by- 
standers from the scene. 

PARANOIA 

Parahbid patients ?re suspicious and riisfustful. Hos- 
tile and uncooperative, they suffer from the delusion 
that people are out to get them. Paranoid patients 
tend to brood over real or imagined injustices, to 
carry grudges, and to recall wrongs done them years 
before, Many are excitable and uhpredictable and 
have outbursts of bizarre or aggressive behavibr. 
Their personalities often provoke dislike and ahger ih 
others. 

When dealing with paranoid patiehts, always idehtify 
yourself clearly and explain what you are trying to 
do. The paranoid may be suspicious bf warmth and 
reassurance, so maintain, a friehdly but sbmewhat dis- 
tant neutraJity. 

• Avrici becbrhihg ahgry at the patient's anger. 

• Behave cbhsistehtiy. 

• Agree br disagree with the paranoid patient's 
statemehts hbhestly! 

• Use tact and firmness to persuade the patient to 
go to the hospiirti; 



• Gain the patient's confidence by showing authori- 
ty, self-assurance, and a genuine desire to help. 

But do NOT:\ 

• Go along with the delusions of such patiehts ih 
order to pacify them. 

• interview family or friends in the patieht's pres- 
ence. Taking a relative aside ahd speakihg ih 
hushed tones only reinforces the parahbids' dielu- 
sion that people are plotting against them. 

ANXIETY AND PHOBIAS 

Patients having anxiety attacks show evidehce bf in- 
tense fear. Tense_and restless, they bfteh wring their 
hands and pace. They bfteh suffer frbm tremors, tachy- 
cardia (rapid heartbeat), dy^phea (difficult breath- 
ing), sweating, ahd .diarrhea. These patiierits feel over- 
whelmed and cahhbt cohcehtrate. Sbmetimes they 
will hyper vehti late ahd develbp all the symptdnx^ uf 
that syhdrome,_ ihcludihg dizziness, tingling aroisnd 
the mdu^h and fingers, and car pbpedal spasms (spasms 
bf the hands and feet). Their behavinr creates anxiety 
ih thbse arbuhd them as well, and they very possibjy 
will be surrbuhded by a horde of anxious and excited 
pebple v,heh the EMS crew arrives. ^. 
The first step in managing such patients js to separate 
them from the excited people around them, identify 
yourself and tell these patients clearly and confident- 
ly, being firm but supportive, that effective treatment 
is available for their problems. Explain what you are 
doing und do not leave the patients alone. En route to 
the hospital, continue to issue reassurances. 
Patients with phobias Tocvs all their ahxieties ih the 
form of intense Tears Phobic reactibhs ihclude ihtehse 
fears of high places, ehcldsed places, animals^ weap- 
ons, and public gatherihgs. Patiehts' anxiety becomes 
unbearable when they art cbhfrbhtihg the feared situ- 
ation. When dealihg with phbbic patients, ydU must 
explaih carefully each step ihvblved in transporting 
the patient tb the hbspital ahd go thrdUgh each step Jn 
detail beforehahd ("Then we will walk down -the^^ 
stairs, ahd I will hold your arm; then we will get into 
the back bf the ambulance. You will sit on a bench in 
the ambulance, and I will be beside you"). Sepeat 
each desciriptibh as the action occurs (**Now we are 
going down the stairs"): Such explanations will help 
tb lessen these patients' fears. 

DISORGANIZATldN AND blSORlENTATION 

bisorganized patients are characterized by uncc-:- 
trolled, disconnected thoughts. Their speech is usually 
incoherent or ramblingr even though they may be 
oriented to person and place. Often such patients are 
found \wandering "jimlessly down the middle bf a 
street, dressed peculiarly and iTttering meahihgless^ 
words ind sentences. Such pati.^nts heed structuie. 
Explain what will i>e done and exactly what the J)a- 
tient will be expected to db._ Simple, /tbhsisteht, firm 
directions should be given. It may be impossible to 



get a detailed Histbry, but try to obtain the patient's 
name and address. These patients can ^ told that 
they iicccl to sec a doctor and that the EMS crew is 
plahhihg to take therii to a hospitai where they can be 
helped. 

Disoriented patients commoniy do not know where 
they are of what day it is; they may not^ even know 
their iiames. This disturbance is more common aijibng 
the eldefiy, who may lapse back into memories and 
behave as though they were living in their pasts. 
Disorientation also can result from physical problems, 
including head iryury, alcohol or other drug ingestion, 
arid such metabolic disorders as diabetes. Try to keep 
disoriented patients aware of the time, place, person, 
and situation. You rnay have to repeat several times 
en route who you are and what ybu are dpirig. The 
paramedics should reassure patients during the trip to 
the iiospitai by pointing out orienting landmarks, etc. 

PSYeHlATRie MEBGENCIES. CAUSED BY 
ALCOHOL OR OTHER DRUGS ^ 

Alcohol and other drup often cause disturbed behav- 
ior. Some aspects of alcohol and'' drug abt'se (the 
terminology, alcoholic hallucinosis, ddinufn tremens, 
and drug overdose) are discussed 
now, other emergencies caused by alcohol and drug 
use will be discussed. 

Acute intoxication occurs when an individual has 
cbiisuriied enough alcohol to raise^ his or her blood 
serum alcohdl levels above 150 miiligrams per 100 
milliliters. Signs of alcohol intoxication include poor 
impulse control, drowsiness, lack of coordinatibh, 
• slurred speech, and sometimes combat iveness. IF indi- 
viduals are not combative, they sho'.*ld sjm^ly be al- 
lowed to sleep unjil the alcohol wears off. IF they are 
combative, the physician may order chlorprbmazirie 
or paraldehyde to sedate them. Remember, however, 
that the person who appears intoxicated may be suf- 
fering Trom tht effects of a ♦ more serious medical 
probFem. These patients should therefore be checked 
carefully foi signs of illness or injury. 
•Narcotic withdrawal occurs when individuals stop 
!;!king substances_tb which tliey have become phys- 
ically addicted. The symptbms include restlessness, 
tossi:.g in) sleep, yawning, watery eyes and nose^ 
sweating, dilated pupils, goose pimples, nausea, and 
'^•on:iting. Narcotic withdrawal is Usually not danger^ 
pus tb otherwi.se healthy individuals. Patients shouid 
be tiarispbrtcd tb the haspital, wher*^ their withdrawal 
symptoms can be s:ippressed wi^li narcqt|cs and they 
e.in be withdrawn slov^'ly from addicting drugs. Do 
not atterript to suppress narcotic withdrawal symp- 
tv.m.s with morphine or meperidine on the scene 
Unless so ordered Dy the physician, who' may feel thai 
the patient has an underlying disease that makes riar- 
i inic wlthdrav/ai pai ticularly dangCirous, Giving riar- 
:otics to addicts in the field may suggest to bth?r 
adtiicth tna{ if ey too ca*^; obtain narcblics fr<)m a 
paramedic. ^ 



Barbituate and^ sedative drug withdrawal symptoms 
resemble tho^ of alcbhbt withdrawal. (See Module 
X.) Barbituate withdrawa! c '^fi be fatal Thefefdfe, the 
physician may brder Xh^. p;a>arriedic tb give intrave- 
nous diazepam or pherioibarbitbl tb suppress; the symp- 
toms until the patient feels drowsy. The total initial 
dose must be recbrded accurately, because it deter- 
mines the sedative dosage given later, during slow 
withdrawal in the hospital. Seizures occurring daring 
barbituate withdrawal can caiise death. If seizures 
should occur, treat therri as 5uch (see Module VII): 
Withdrawal symptbrns cah^lsb bccUr when patients 
stop, taking cbrhmprily prescribed sedatives, like me- 
prbbamate, chlordiazepbxide, and diazepam. These 
drugs can cause withdrawal symptoms, including in- 
sbmnia, anxiety, Ibss of appetite, vomiting, tremors, 
rriuscle twitching, arid seizures. Treat seizures from 
. sedative withdrawal just as any other seizure. 

YbUr rriaririer arid attitude during the initia[ contact 
with the patierit are the.'most important factors in 
deterrriiriirig later events. ]i our staying calm, self-con- 
fiderit, sympathetic, and firni can often make the dif- 
fererice between success and failure in handling a psy- 
chiatric emergency. 



Unit 3. Techniques of 

Management: Patient Interviewing 

After ybu have obtained the basic ident[fying informa- 
tibri abbut the patierit .(name, age, address), you may 
conduct a limited interview, even in the field. The_ 
situation will dictate the^cope of the interview. If 
possible, collect only information critical to field rnah- 
agertlenl. The interview should be open-ended— pa- 
tients should hot be directed, but rather allowed to 
tell th^ir Stories in their own ways. . 
To make the interview easier: 

• Begin with an open-ended qUestibri (What prob- 
lems have you been having?). 

• Give patients the flobr. Dp ribt be afraid of si- 
lences, cjven thbse that seem iritolerably long: 
Stay attentive arid relaxed. Particularly, reiiiain 
silent wherr patients whb are overwhelmed by 
erjo;*c^o stop speaking. Avoid the temptation to 
soothe the palierits arid to prfevent crying and 
other expressibris of enlbtidri. Expressing emotion 
is often therapeutic; usually patients express 
themselves riibre easily after their intense emo- 
tibiis are released.* Silence allows the patients to 
gairi control of themselves. 

Cbriirtliiriicate with the patients by using, noncom- 
riiittal words or phrases — "Go on** < r "I see'* — ^^or 
by uslrig gestures — a nod of the head, for in- 
.Uance. This technique, called facilitation, can be 
used to return patients to topics for which riibre 
information is needed. For example, a _ plticrit 
may have: referred briefly to suicidal thoughts 
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and then moved on to another subject. When he 
or she finishes with the new subject you might 
say, "You say you have thought of suicide?*' This 
suggests to the patient that you are interested in 
what the patient has said and would like ttrlearri 
mere. 

• Point out to the patients sbmethihg of interest in 
their conversation br_ behavior of which they 
may not be, aware. This technique, known as 
confrontation, is a description of the patient, 
based not on Judgmeijits but dri the interviewer's 
observations.. You mig^t remark, "You seem wor- 
ried," or "You sound very angry." S com- 
rtfents often lead td freer expressions., r . 7 most, 
however, be neither critical nor condescending. 

• Ask questions if necessary to keep the interview 
.moving— but make them as nondirective as possi- 
ble. Avdid questions that can be answered with a 
simple yes or no. "How" and "what" questions 
are better. 

• Thrdughdut the interview, provide support and 
reassurance with actions that demonstrate interest 
in the patient. Reassurances should never be un- 
realistic or foster unreasonable expectations ^e.j., 
'*YdU have nothing at all to worry about"). In- 
stead, ideSttfT^tfie patient's strengths and rein- 
force them ("Despite all the troubles you have 
had, you seem to have done a very good job at 
wnrk"). 

Some patients find it difficult to deal vith the lack of 
structure in nondirective questidhihg. This is particu- 
jarly true ;of adolescents, severely depressed patients, 
and confused or disorganized pr 'ierits. In such cases, 
when open-ended questidhs are met with Uricdntpre- 
hendlng silence, a more structured ihtei view may pro- 
duce better results. 
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MODULE XIV. 



Extri^atfan and Resoue 
\reehniqyes 



NO'^E: Module XiV is not presemeJ ir the same 
form^^t as the other fourte en (14) modules becaus^ it is 
assumed that at the paramedic training level the 
trainee will have already received training in extrica- 
tion and rescue procedures and techniques as a re- 
quirement for EMT or EMT-A certification. To pro- 
vide the instrument for thJs training, the Department 
of 1 ransportation in 1979 published the training ci -- 
: riculum Crcr5^ Victim Extrication Training Course 



For the purpose of this Module, the following it:.cxjk\ 
infdrrilritHn is provided: I 

An Emergency Medical Technician (EMT) is M indi- 
vidual who is trained to assess ^nd rnariage^patierits 
who are acutely ,ill or seriousl^Jhi}^^ her 
emphasis is patient care, bui ^ rblfe^of EMT alfio 
requires basic skills that a^ riot necessarily rpedical.i 
More specifically, the EMfT riiust be trained in basic; 
rescue procedures. The emphasis .i^f an EMT J'^scae 
training should bri those areas that are jdirectly 
related to patient <:are, that is, recognition and man- 
ageriierit of hazardous envirohhents, gaining access to 



♦Contains set of 54 cdldf slides, instructor's Manual, and 
Student Manual. Available from^ National Audio Visual Cen- 
ter. GSA, Washin^ton^ D.C. 20409. Additibhal Instnicjof ^ 
Manuals and Student Manuals available from Government 
Printiti?: Office. | ' 



f tic pdtitrit, cdrrectirig the immediave liff threatening, 
coho'itipri, disentangling /ihe patie.it, preparatiOT for 
rerribval, rerilbval arid "Cdritinued care in transport to 
the/ appropriate riiedical facility. 

When the level of rescue training required by each 
^MT is delerrriiried, certain factors must be consid- 
/T'ed. FrrSt,',,the IdCale has a great deal to do with the 
type of training required: For^exapiple, the EMT*s 
who function in an a«^ea with many lakes, rivers, or 
streams should be trained in basic skills y>i water 
rescue. Those EMT's active in a moiintair^ous area 
wouH be moife appropriately trained in skills ^uch as 
fappellirig. (Those EfilT's who will work in the plains 
of Iowa need not be trained in mountain rescue.) 

Second, "the role of an EMT must be determined with 
respect to the entire emergency-response system. If an 
EMT is responding to the scene and is accompanied 
by a fully trained rescue te^n and a fully equipped 
vi'hirle, it is ;iot necessary for the ElVIT to li^ve more 
than a general anderstSnding of the capabilities of the 
: r,-scue team. If, however, an EMT is furictioriirig in a 
' rurai area and is called upon to assuriie the role of 
rescue personnel as well as an eriiergericy riiedical 
technician, then more extensive trairiing is rieeded. 
The extent of training riecessary cart drily ^be deter-^ 
mined at a local level, but it is suggested that an EMT 
be able to: 
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A. Recognize arid mariaige situations that pose a threaj 
to the patierit, the EMT, or bystander^Ihis-w 
uV'lude such hazardous coiiditions as: 

1. rrailRc at the scene of an accident: 

2. bdwried eiectficai wires. 

3. Fire. • 

4. Explosive materials: 

5. Dangerous (toxic) materials. 

6. Radioactive materials. 

7. Unstable vehicle or structure (e^g:, an automobile 
on a ledge). 

B. bemonstrate techniques for' gaining access to the 
patient. In most instances, such techniques weald 
apply to rescuing patients trapped in, a wrecked auto- 
mobile, but an EMT should also understand the tech- 
niques for gaining access to a j patient separated by: 

1: Adverse terrain. i 

2. Water. 

3. Mountains. 
.4. Ravines. 

5. Structural damage (e.g., collapsed wall). 

Note: An EMT need not be able to perform all skills, 
but should be able to summon the appropriate re- 
sources and assist when recessary. 

t. Demonstrate the proper procedures for disentan- 
gling the patient. Again, a^- with gaining access to the 
patient, this procedure wourd_apj>ly to dealing with 
vehicular accidents, but the EMT rilust be able Ad 
disehtahgle the patient from any type of cdrifiri|ng 
envirohmeht, bcirig .o avoid further aggravajAon 
of existing irijuf.es, 

D. | Demonstra(e ' vrCc^ls p^ v-M carries and lifts (that 
can boused in eoif r^ePwy arid nonemergency s|tua- 
tibns._Thcse carrieu arid lifts should Include: 

!, Fi.reriiar-s carry. " j 

2; Firerriari's drag. 

3.1 Pack-sirtiir L-^rty. 

4. Extremities carry: 

5. ISeat carry. 

6. Traction blanket lift. 

7. Two-person lift. ; 

Note: All carries and lifts mentioned are presented as 
a segrileiit of the E.MT ambulance training program. 

E. bemonstrate how jhe patient at the cjjmpletion of 
all emergency care and immobilization procedures is 
prepared for transport. The devices used for trans- 
porting the patient should :nc?udr: 

1 . di-thopedic scoop-type stretcher . 

2. Portable stnjtcher. 
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' 3: ehaig' stretcher. 
4: Stokes basket. 

Note: Transfer techniques should include transport 
over rough terfairi, ravines, etc: 

Locai resbtifces and training niaterials should be con- 
suited wlieh planning and iniplementing your training 
prdgra^.f The following references are suggested: 

Am^am National Red €ross. Lifesaving—Rescue nnd j 
^Warer Safety. Washington, D.G.: American National . 

Red Cross, 1974. / 
Bahme, Charles W .Fire C^cen's Quidejtp Emergertcy 

Action, Bbstdri, Mass.: Na'tidrial Fire Prdtectidri ^A^s- 

sbciation. 

Corhforth, _ James. 
YMCA, 1974. 

Civil Defense Preparedness Agency. Re:":ue_SkWs and 
Techniques, Baltimore, Md : S.M. 14.2, 1972. 

Department of Trarispprtattori, Natior-iai Highway 
Traffij Safety Admiriistratidri, EMT Crash Victim 
Extrication Course, Washingidri, D.C.: U.S. C5nvern- 
ment Princ'nj: Office, July 1973. 

Erven, Lawrerice W, Hr^r Aid and Emergency R^scm. 
Beverly Hills, Calif: Gleitcde Press, 1970. 

Extricatio}i and CasuaUy Ua^-'^d^^^^^ tecWiques. FaTn-- 
ham Fplsdrii, Philadelphia, Pa.: J. B. Lippincott 
Co., 1975. • f 

Grant, Harvey. Vehicie Rez^ue. Bowie, Md.: Rober* J. 
Brady Cd., 1975. j 

Headquarters, Departmer^t of the Army. Trahsjporro- 
tion of the Sick, and JVoundedi Washinfton, D.C.: 
U.S. Government Printing Offipe, 1970. 

Meidl, iames H. Huzardqus Materials Handbook, Bev- 
erly Hills, Calif.: Glencoe Press, 1972. 

rfational Fire Protection Association. Fire_ Prbfecripn 
Guide on tiazdrdous Aia^^riali Boston, Mass.: Na- 
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Moduia XV. 

Telemefry and demmunlcaflans 



Unit 1. Emergeney Medjcal 
Serviees Communication System 

Ah emergency medical services (EMS) communica- 
tidh system helps coordinate all groups and persons 
involved in emergency response and care. Such a 
communication systfin coordinated emergency medi- 
cal services and resources during major emergencies 
arid disasters, as well as dunng individual eriiergeri- 
cies. 

Phases of an Err.w. gferricv 
Serviees CdmmunicatiQvi System 

ACCESS AND NOTlFICAtlON — 

How to contact ti:e system in an emergency is_df 
primary importance to BMS communicatidris. The 
usefulness of tt:e telephone, the method of access riibst 
available to the public, :s limited by number and loca- 
tion. Often the public does not know whom to call 
for emergency assistance; the Yellow Pages offer a 
confusing array of emergency ambulance services and 
operators m ay be unj)repared to accept an J 
fue emergency call. 

The telephone is most useful in an emergency when 
the 911 emergency telephdrie riuriibef services i** avail- 
'aBler7rT)ystandei^Wep can dial 911 from ^ -plije 
telephone or from any public pay telephon:: (without 



the use of a coin) to notify the /^iblic Safety .^riswef- 
irig Fdint (FSAP)^The PSAP either shares a location 
of hps direct communications links with the cdrrimuni- 
cations control center (CCC) for the apprdpriate local 
police, fire, and medical -emergency services. The op- 
erator who first answers - a 911 call can immediatejy 
notify or put the caller in cdmmuriicatidn with the 
appropriatt emergency service. 

Somd communities also hp.ve radid-telephone call- 
boxes available on the highways for emergency use. 
When properly connected fcr prompt access to an 
emergency service center, the highway callboxes 
make it easier for citizens td dbtairi the needed emep- 
gene Selp. 

The notification phase df eri-iergericy medicfll commu- 
nications can be imprdved through public education. 
The public shduld kridw when emergency care is 
needed, whom td call for apprdpriate aid, what to say 
in order td dbtairi advice^nd w^ to expect in the 
way of a response. 

DiSFAtCR 

: tiie system has been ridtified. there must be a 
process that selects the apprdpriate emergcnay-^^«W^ _ 
cles and directs them td the scerie df the illne^ or 
injury. Vehicles can be dispatched by telephone, 
(hard-line comriiuriicatidri). radio, or a combination 
telephone/radid coriricctidri (phone patch). 
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It is easier and more ecbnbmical to cobrdihate emer- 
gency services it the CCC dispatches police, fire, and 
emergency medical vehiclel;. Such centers can be or- 
ganized tb cbver county or other regibrial areas, de- 
pending on Ibcal policy and municipal preferences. 
The CCC is especially helpful in cddrdihatihg emer- 
gency services during major emergencies, and disas- 
ters. 



CbitimUhicdtidii between dispatcher and 
emergency personnel 

The Emergency Medical Technician-Paramedic 
(EMT-P) must have nse of a radio at all times: Eh 
route to the emergency, at !ie scene, during transport 
to the hospital; and while returning to base after com- 
pleting a call. The dispatcher must at all times be able 

tn nut th t* pa r yi m p rHn in rarfi o rontart with m,^Hinal 



\ 

in a vehicle equipped with a telephone or citizens 
band (CB) radio. 

Pbrtabie radio transiKitter/receivers can be used for 
cbmmUriicatidns beiwv en the emergency scene and 
the hdspitai physician, usually via the ambulance 
reiay. In this way, you can receivfijnstructions at the 
scene without having to return to the vehicle to use 
the mobile transmitter/receiver. 

Communication among area hospitals 

When dealing with mass casualties, cdmmUnicatidn 
among area hospitals may be necessary to request 
blood or special supplies. Radio, telejDhdne, df a 
radio-telephone combination may be implemented. 

Cdmmuhicatibh links with support agencies 

rorrimunit-fltinn w ith giirfi <;iippnft agptlHp^^ ihr fifr 



advice. 



Dispatdher-to-paramedic cbmmuhjcatioh is irrir iht 
for several reasons. It enables the dispatcher ,ive 
the EMT-P additibnal information while eh route. It 
lets the dispatcher know where the emergency vehi- 
cle is and about how long it wjll be busy. I* also 
allows redirection of the vehicle either when eh route 
to the Original destination t>r when returriirig to the 
base. Further, it allows the EMT-P to request police 
br fire , department assistance, additional ambular.ces, 
br adlditional emergency medical persdripel. 



Three-iway cdmmuhicatibh ambhg the 
parartiedjc, physician, and emergency 
department 

Physicians, although usually hospital-based, may be 
linked to the ambulance by a communication system 
in their cars, homes; or offices so that they can order 
advanced life-support procedures at the scene and 
during transport In^ some States, specially-trained 
nurses, operating under standing orders from physi- 

\ ciaHs, can provide this cbhsuUitiori link with 

' EiViT-P^s. 



Communication with emergency department persbn- 
nei allows you to repeat the patient*s cond'iibh and 
_e xpec ted arrival time. This procedure givt -le emer- 



gency department time to assemble necessary equip- 
ment and prepare for specific problems. In additidri, 
such communicatibn alloNvs redirectiori of the EMS 
team to anbther facility if the drigirial dhe ddes hdt 
have adequate treatment capabilities df bed space for 
a particular case. 

Paramedics often use two-way radios to communicate 
with the physician,, nurse, 'nd emergency department. 
Communication patohing at the base station allows 
,the $mbuiSnce en route to communicate by mobile 
radio via phone patch br crbss- frequency radio patch 
to someone at the accident scene. In additidri, the 
ambulance en rbute br at the scene can cdmmuriicate 
by mobile radio v^a patch to a physician at hdme dr 
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and police departments, the civil defense oftice, or 
ciisis intervention teams can be accomplished through 
CCC's dr thrdUgh separate dispatch centers. 

AlthdUgh it is pdssible for dispatch centers to commu- 
nicate by telephone, such connections may be disrupt- 
ed df dVefldaded during a disaster: Therefore, dedi- 
cated telephone lines (lines used exclusively between 
twd points) or a backup radio network should be 
available. 

Coordination of other radio networks tb be 
used In cbhtihgehcy planning 

Private cbmmunicatibh systems that are ndfmally 
available during disasters include: 

• The_Ariateur Radid Public Service Corps 
(ARPSC). (Fdr ii-fdrmatidn oil specific area 
gr'dups,_ cdhtact the ARPSC at the American 
Radid Relay League, Ind^ Newington, Connecti- 
cut 0611 1.) 

• The Radid Amateur Civil Emergency Service 
(RACES). (Contact local civil defense officials 
fdf infdrmation on community resources.) 

• Business and municipal radio service systems 
(e.g.; taxi dispatching and trucking services). 

^ CB highway safety groups, such as REACT and 
NEAR v'Some have been specially brganjzed to 
respond to emergency situatjbns thrbugh Channel 
9, a designated cinergency channel.) 

System Components 

The hardware (compbhents) used for rredical cdmmu- 
nicaHons varies cbhsiderably fidrn system td systeiti. 
Some of the cbmmbh^hardwar^! df a communicdtion 
netwbrk includes: i 

B^iSE STATION f RANSMlf TERS AND 
RE.CEIVERS 

The base station is used for dispatch and cobrdinatib.i 
and, ideaiiy, should be in contact' with all other ele- 
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itients d" the system. Directional oriteririas should be 
placed in the proper positions to serve t!iL desired 
area Tor radio coverage and at the same time not 
interrere with bordering service areas. The highest 
point is not necessarily the best Ideation. Wire con- 
nections from base radio units to the dispatch center 
may be the most desirable rriethod fof reducing the 
number of airwave (radio) transmissions. This method 
aiiows greater use of radio channels and does not 
interfere with neighboring services; Transmission 
levels are limited the Federal Commanications 
eommission (FCC). The mininium usable [evcis for 
signal receptidri are limited by man made noise, such 
' as automobile sounds. A good antenna system can 
partially compensate for these limitations. 
Base stations with multiple channels to provide auto- 
matic rotation to an dpefi channe Lare available. 



MOBILE TRANSMITTER/RECEIVERS 

Mobile transmitter/receivers are mounted in the 
emergency vehicles. They come in different power 
ranges. The antenna system, the pov,-r range of the 
transmitter/receiver, and the kinds of baildings and 
terrain in the area deterr»ine the distance over which 
the units can transmit a signal. The reliability and 
range of radio transmission can by and large be m- 
sured if the netwdrk of bw *ations and telephone 
interconriectidns is prdperiv c eered. 

PQBTABLE TRANSMITTF v£ "«VERS (TWO- 
WAY PURTABLE RAblb&> 

PdrtabK^ transmitter receivers are handhf. sd that 
you can carry them outside the emergen, y vehicle. 
Medical control physicians also carry portable *fans 
mitter/receivers to use when t*rey canndt be leached 
itnmediately via the hospital-circuit radid. 
Pd'-table units usuaily have a pdwer limitation of 5 
watts. The signal of a handheld transmitter can be 
boosted to ^qu^>i the range of a mobile unit '<:;y re- 
transniission through the vehicle dr base station. Port- 
able transmitter/:eceiv^r« can transmit ^nd receive 
maitipie frequencies. 

REPi£Ati:RS 

Repea ers are miniature base stations used to extend 
the traasmitting ai-d receiving '•ange of telemetry or a 
voice-communLa: . ..s systerri. R^,-eaters receive a 
signal on one frequency arid retransmit it on a second 
frequency. 

Repeaters are either Oxed or mobile (carried in jhf_ 
emergency v_ehicle), and ir^ayzsy.stems-^pior^ 
- ^-her^e-Osa^ the iransnr.ission ranie 

in hilly arid riidUritairious areas, a: well as for extend^ 
ing the rarige of portable tfansmilter/receivers. Iri 
both cases, the primary hardware Chc pati'irit^^side 
radio) trarismits the signal via the repeater iri the 
vehicle; the signal th^n is retransmitted td the base 
statidri. 



REMOTE eONSOLE 

The remote cohsbie is a cdritrdl cdrisdle connected to 
th^ base station by telephorie liries. Tt aiiows use of 
the ^ station ffbrn ahdtner Idcalidri such as a hospi- 
tal lericy departrrierit. 

The remote console bdth receives voice and telemetry 
signals from the field arid trarismits verhai inessages 
back through the base statidri equipment. Remote 
consoles usually cdritairi an amplifier and a speaker 
for incoming vdice recepti 5n, a decoder for translat- 
ing telemevry si^rials irito an osciiioscope trace^ or 
readout, and a rricrdpHdrie fo'' voice transmission. 

ENCeDERS AND DECODERS 

The dispalcii center, ambularices, and hospitals in a 
communications .system all share a small n amber of 



radio frequencies. All radid receivers or. the same 
channel would be aciivat every transinitted mes- 

sage if thei^ignals were directed to the desired 
recipient by the sender. The eneoder and decoder 
direct the incdmirig messages to the desired recipient. 
The encoder reseriibles a telephone dial. Wheri a 
number is diaird, the encoder transmits :a pulsed 
tone- the riuriiber of pulses equals the number dialed. 
AH receivers dperaiing on th^t frequency receive the 
puIccH tdrie. Each individual . iceiver, however, re- 
spdrids td dnly its own three- or fcur-riun.ber address 
cdde. When this pulsed -ode reaches the receiver, the 
decdder opens the eceixer's audio circuit. The eri- 
cddei -decoder ^yst-m does not preverit other users 
r-dm listening in, cm it does keep them frc .1 receiv- 
i;ig unu ^ed message*;.. 

TELEPHONE 

In additidp td radio con mun;car ions, many systems 
employ hard-lirie (telephone) backup to link fixed 
compdrients of the r/stern. syv h as hospiiJs and fire 
arid pdlice servicf;i. Telephones can a/sd be patched 
iritd radio transmission through tlie base si^*idri or 
through mrmuai control at the CCC. This can al'.dw 
cdmmuii!:,ation betwc^^^ paiamedici usirig radips in 
the field and phy iicians using their t<^!cphdnes at 
home. Although some telephone lines are already pro- 
vided with amplifiers to ensure a strdrig, Uridi:stortcd 
signal, line clearing may be required at individual 
iocations. 

Figure 15.1 illustrates a sariiple co nmunications 
system. zz " 

Radio ^ommuhiicetioris: Vdice and 
Telemetry 

RADiO FREQUENCIES 

Radio frequencies are designated iri cycles per second. 
One cj^ie per second is defined as a hertz, the fol- 
lowing abbreviations corriri.orily arr used: 
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hertz (H^J 
kilr \ertz (kHz) 
megahertz (MHz) 

gigahertz (GHz) 



cycle per second. 
1,000 cycles per second. 
1.000.000 cycles per 

seciMid. _ . . 
1,000,000,000 cycles pc 

second. 



Radio waves are part of the ejectrdiriagrietic frequen- 
cy spectrum, which is assigned for different purposes. 
Different frequency bands Have different properties. 
In general, the higher frequency bands have a shorter 
transmissibh range but also less signal distdrtibh (ir- 
terferehce and noise). 

Emergency medical communications use both the 
very-high-frequency (VHF) band and the ultrahigh- 
frequency (UHF) band. The VHF band extends from 
about 30 to 175 MHz an d is divided into a low band, 
lirrto 50 MHz) and a high band (150 tc P5 MHz). 
1 fie low-band frequencies have ranges of up to 2,''X)0 
miles. These ranges are unpredictable, however, be- 
cause changes in atmospheric cdhditidh? sdmetimes 
produce **!ikip interference.** which results in patchy 
losses in communication. The high-band frequencies 
are almost free c^skip ini^rference, but have a shdrter 



range, Specific f |uehcies^iri_the VHF high band 
have been allocated by the FCC for emergency medi- 
cal purposes. 



The UHF band extends from 300 to 3,090 MHz; Mosj 
medical communications are in the 450- to 470-ViHz 
range, which is free of skip interference aiid has iitde 
noise (signal distortion). The UHF band has better 
building penetration than the VHF band, but has a 
shorter range. UHr waves are more likely to be ab- 
sorbed by objects in the environment, like trees and 
bushes. 

Both VHF and UHF communication lisie frequency- 
modulated (FM) equipment father than ?mn!itude- 
mddullated (AM) equipment. (Citizens band radios, in 
contrast, are AM.) Theie is less noise and interference 
^ ith FM than w it h AM equipment. 

The FCC, which assigns frequencies, has set aside 
some frequencies dh bdth bands for emergency com- 
muriicatidns. A special set df 10 channels (paired fre- 
quences) for EMS cdmmuriicatidri alldws substpntiai 
channel space and great flexibility of use for vdice 
and telemetry. ^ 





oinxci-pyptPY to enforce Its regulations, the FCC moilto^^^^ 

HlUiEtemeinT ^ , : • cles and performs road checks. :!t also spot-checks 

The tefM "biotelemetry" refers to a technique ^r ^ase statibha and their recoil J. 

t?^tS^^^^^^ The FCC H.S ofnce. th..u.hout t^. count| 

LmtgScy medicine, it usually reFers to transmiksidn Aii comrnunfcat.bh plans mUst b. coordinated wth 

of an electrocardiogram (EKG) sii^nal from the J)a- these ^eld offices. 

tient to a distant receiving station. In the EMS flie EMT-P si:duld be familiar wiih f-'Ct regula- 

systern, EKG telemetry shares a circ'iit with. O". is tjohs. 

maitiplexed on, a normal voice chanhci using a iub- ' 

carrier of 1.400 Hz, The Hospital mus» be abis to ^ ProtOCpIS and Commuriicatiori 
communicate with the paramedic whije bioteiemetrv rsdUfeS 

is in progress. Multiplexing may result in minor deR- g^^^^^^g operating procadurr, (SOP's) are necessary 
radation of the voice transmission over the same ^^^^^^ ^^p^^p^j^j^ ,ent use of the med^^^^^ 

channel. communications system. Standard prdCedures ejimi- 

The EKG signal consists of low frequehcies (100 Hz nate unnecessary communicati -.n that could overload 

and less). Radio signals, especially FM signals, .re not communication channels. ^^^^^"^ for 

easily .-odulated below 300 Hz. To avoid distortion. essential communications. SOPs make it possible for 

the EKG sigrals a.e coded into a higher frequency. the physician to quickly receive information abou a 

using a reference audio tone of 1.400 Hz. The 1.400- patie :f s condition, and rapidly transmit orders for the 

Hz tone is then modulated by the EKG signal for patient's care. 

radio trafismissidh. When the transmission reaches the Ti,e possibility Of having a message niisanderstood is 

distant terminals, it is ampli-'^^il and demodulated to reduced with SOP's. When these proced£res in volve 

product- a signal voltage ideniical to the original coded Tiessages. all persons using the communication 

»^*^G signal system— pr- amedics. dispatchers, physicians, emergen-. 

D^^tortioh of the EKG signal by extra spikes and cy departn.ant staffs and directly involved 

waves is called -noise.- Noise ^an be caused by: ' must understand the code ^nd use it properly. 

• Loose EKG electrodes. DlrpitCh PrOCeduraS 

• The pat Ws muscle tremors. dispatcher gathers irifbrmatidri about the emei- 

• Sources of 60-cycle alternating current^ such^as _ j^^y^ directs the appropriate vehicle to the scene, > 
transformers, power tmes, aad electrical equip- gives the caller Sd vice .on how to manage -the 
meiit. .mergehcy uiitil help arrives. In addition, the dis- 

• he weakening of transmitter power due to pitcher mbhitdrs and coordinates Jteld communica. 
either - eak batteries or transmission beyond the tiohs. .While . performing these duties: the dispatcher 
bas^-sta?: n ange. n^ust follow FCC g:^idelines. 



USE OF FREGUENCES IN A SYSTEM 

/■ ssighed frequencies are used in different systems. In 
a simplex system, portable units can transmit in only 
brie mode (voice or telemetry) or receive dniy voice 
at any one time; such^sysai>is require drily a single 
radio frequency. When, a network uses two frequen- 
cies simultaneously, it Is known as a duplex. Another 
alterrifttive is to multiplex two or riidr^ sigrials so tnat 
they can ^ transmitted on brie frequeric . at the Same 
time. 



Unit 2 Commuhi'i^tldrs 
Regiriatidhs and Procedures 

rederal Somri^tsrilcatlGns Commission 

The FCC is a riatidrial regulatory and^ontioUing 
agency that licenses individuals and communications 
systems arid a«:iigri^ frequencies: In addition, the FCC 
establishes arid enforces communications regulations. 



INFORMATidN tsAtHERiNG 

The dispatcher '-suSly coUectr inforriiatipri by asking 
a short serie? of questions. When a call for an ambu- 
lance is received, the dibfjatcher recdrds the necessary 
inforination as rapi^-^ly as possible, It tape-recording 
eqi'J^7iiient is available, a tape shduld be made of each 
call to serve as a backup record. 

I'he dispatcher should oKain ^Le fdPovving informa- 
tion: 

• The pfcne riuriiber df the calief. This allows the 
aispatcher to cc'TcNct the callei* for more informa- 
tion (e.g., if the rer^oue team is unable to find the 
address and rieeds better dir/^ctjons). A king for 
caller's phdrie riUitiber also reduces liuisanqe 
calls— pr^rik callers are re|actant :o givt their 
phcrie riumbers. In acdition,^Jhe phone nu' ber 
can help the dispatcher determine t'le callei ; Id- 
ea^ ^ri if the caller (e.g., a traveler caliing frorii 

\j highv ay) is unfr miliar with the arca. 

* The pati;nt's name (if lown). Thi- inf-trriiatioa 
s ill help the res :na ream to ide-^'.y <he ^ .uierit. 
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• The patient's exact location, ihcludihg street 
name and number. The dispatcher must obtain 
the proper geographic deiiighatibh (e g., whether 
the street is Hast Maple or West Maple) and the 
commuhity iine, since nearby ibvvris may have 
streets wiih ihe same names, IF the call comes 
frdm a rural area, the dispatcher should establish 
landmarks, such as the nearest crossroad or busi- 
ness, or a water tower, ahtehna, or other easily 
identifiable landmark that will help the rescue 
team locate the emergency. 

• Thu nature of the -Jtient's probiem. 

• Specific informaiion about the patient's condition. 
(Is the patient conscious, breathing, bleeding 
badly, or in severe pain?) 

^ Whether the emergency is a highway accident. If 
it is, the dispatcher should obtain the following 
additional informatidn: 

— Kinds of vehicles involved (cars, trucks, motorcy- 
cles, buses). If trucks are i n vol ve^r^tb^ dispatcher 
snbuld ask what they are c arrying to determine the 
possibility of expldsidh, fire, dr ndxidus Fumes. 

—The number of persons involved and the extent df 
iniuries. Even if the calic' an duly guess at this, 
ihfdrinatibh, it caiTgive ihe di.vpatcher ah idea df 
the size of the problem. __ • 

— Kribwri hazards, i-^^ludih;? traflic dahgers, ddwred 
electrical wires, H ^r, submerged vehicles, etc. 
Khdwihg about th se hazards allcv s the dispatcher 
to contact whatever other agencies will be heeded 
(e.g., ihe utility department to deal with downed 
wires). . 

A printed form can help the dispatcher obtain ail the 
necessary information and prdvide a T^r-r\rd of th<? call 

DiSPATCH 

Afier receiving the necessary ihforrhatidri, the di^- 
pa*jher should ask iH? caller to remain oh the ni-'u. 
The dispatcher thtii must make several decisions. 

• What is the nature the pr' Ts it life- 
threatening? 

• Are paramedics heeded? 

• Are support services— ^police, fife, h^avy 
rescue— netided? 

• Which CI w(s) arid vehicle(s) should respond? 
This deck ^ deperids on the riature arid the loca- 
tion of the b.^ergericy arid ori the availability of 
the Uriits. Thus, the disp?trher must knew ihe 
status pf every area vehicle and i t - . 

Iri crfier to make these decisions about medic c:.. ur- 
gencies, the dispatcher needs training in emergency 
medical care. The Division of Emergency Medi d 
Seavice*; (recently disbanded) of the U.S. Department 
c;' Hes.^h "^nd Human Services and the Emergency 
fvledical Services Branch of the National Highway 



Traffic Safety Admihistratidii recdmmehd that EMS 
dispatchers receive the same EMT traihihg as the 
medical crews that they dispatch. In 1976, the De- 
partmeht_ df Trahspdrtatidh develdped a_spec ;ril cur- 
riculum fdr dispatchers for the first time. This training 
curriculum, however,, is hdt always useful, because 
hidst dispatchers dh the payirdlls df fire dej3artmehts 
and law ehfdrcemeht agencies are prdfessidhals, many 
of whom have sighificarit ser'dfity arid accrued bene- 
fits— itiakiiig thcir feplacemerit with EMT's or riiirses 
riot ecdridmical or dcruf- tifi aliy fe.isible. In dfd.?f td 
upgrade the eitiergericy rilewical exoeftise df the dis- 
patcher, the Departmerit df Tr^rispbrcatidri suppdrted 
the develdpmerit of the Emergency Medical DispaTcit 
Prtorhy Card Sysiem by Dr. Jeff Clawson and Robert 
Peters. This trainir.g instrument sh ^uld be availai 
for purchase fioni the Gov^ernmeni ^'riming Office by 
la?«? f?il, 1981. 

RECORDS 

Either the EMT-P or the dippatchei dr both shduld 
record the key times fdr each eh^er^ehcy, including 
wheh the call wa received, when the vehicle begah 
its_ ruhi wheh the crew arrived at the crhqrgehcy and 
wheh it left, when the patient reached the hospital, 
ahd wheh the vehicle arid crew were back iri service. 

Relaying Inforrr-^li&r cc the Physician 

Radio commi>r.;cat.on3 b»"%veen the paramedics and 
their physii;ian dip-'ctc'/j : hould be brief and accurate. 
Td enNure that iiitbrmatidn is transmitted cdnsistently, 
so that hothihg, significant is dm it ted, idlldw a stand- 
ard iDrdcedure. Be sure the ihformatidr. irr:^ludes: 

• The patierit's age ahd sex. 

• Vitaj sigris. 

• Ch^ef complaint 

• /\ brief history of the present illness. 

Physical findings, including: 
— State of consciousness. 

— General appearan'^e. j 
— Other pertinent observations. 

What loHdw^is ah exarn[5le df a cdhcise, ihfcimative 
uansmissidr for a paurnt ih cdTJ^^vStive heart failure: 
We have a 53-year-dld man wiUi a pulse df 130 arid 
regular, blood pressure 190/1 2C arid respiratidris 36 
per ir.iriute. He is cdmplairiirig >f severe shdrtriess df 
breath that vvakeried him fro. sleep arid is wdrse 
when lie is lyirig do. ri. He has a histdry df high 
bldd'! pressure arid takes DiUril it hdriie. He is alert, 
but tri «:onsiderable distress. He iL.s iales and whee/es 
iri boili lurig Helds. '^Ve are seridirig you an EKG:. 

» ^ • . Vov* transmission takes less than 30 seconds bat 
efficiently provides the physician with the information 
need^'d to rapidly diagnose the problem and order 
aprr._ nrix^ic treatment. 

6 * ^ ^ 



In contrast, cdhsider the fdlld^ 

»^,MT-P: We have a patient with a poise of 130, 
blood pr<;ssure of 190/120, and respirations of 30. We 
are Fending you a strip. 

Dpc^prLrjne, but what's his problem? 

E^iV'^.^^: He's short of i>reath. 

DpctLr: ridw long has this be.-n going on? 

EMT-P: Just a minute^ (PauF,e'' He says it woke 
him up frOTti sleep about an hour ago. 

Doctor: Does he have any underlying medical prob- 
lems? 

EMT-P: He takes medicine for hypertension. 
Doctor: Is he in any liiStress? . 
EMT-P: Yes; he's having a hard tjm.e breathing. 
Doctor? Wf at do his lungs sound like? 
Efx-T-! ; Just a minute. (Pause) He has rales ai?d 
wheezes all over. 

This type df communication is obvioasly far less effi- 
cient. It wastes time arid annoys and frustrates every 
one. Informatidri shdUld.be gathered at the scene ar.d 
drganized clearly in the 'EMT-Fs mind before the 
physician is coritacted. The reporting procedure can 
be wi itteri on a card and posted in the vehicle or on 
the transmitter, where the paramedic can refer td it 
v lieh rei3drting in. 

Techniques 

Because radid cdriimuriications equipment varies froiri 
manufacturer to niariufacturerj^ the directions in this 
section a-e geriefal, rather than specific. The Sire^:- 
tions must be supplemented with more specific 

instructidris for the equipnip^' ise. 

HOW TO USt: A li. :RANSMITTER/RE- 

CEIVER: 

« Turn unit ..n: 

• Adjust squelch. 

• Listeri before transmtting to be " dirv/ays rat. 
free df other comi^unications. 

• Hold microphone far endugh frdrii your mouth to 
avoid air noise made by exhaling. 

• Push the push-td-^-^lk button; and pause before 
speaking. 

* • When callmg another unii, use its call letters first; 
and yours second. 

• Follow these guidelines when using the radio: 
-Use an understandable fate of spee^i. 

—Do not talk tod Ibudly. 

— Do hot hesitate. 

— Articulate clearly. 

—Speak with gddd -oice quality: 

— Avdid dialect or slang. 

^-Dd ridt shd.v emoMon. 

— A-vdid vdcaHzed pauses (sach as •'urn,'* "uh," or 
"hmm"). 

—Use proffer ^inglish. * 
— Avoid excessive transmission. 

• Use the call sign to let others know tfet the 
transmission has beeti completed. 



HOW TO USE A POfltABtE TRANSMITTER/ 
RECiiVER: 

The use of a portable tranMnitcer/receiver is similar to 
the use of a mobile^trahsmitiir/receiver. But snice the 
antenna on the pdrtable uriit is riot fixed in place, it 
must be kept vertical while iri u^c» so that the signal 
can be properiy trarisriiitted to the vehicle^ From the 
vehicle, the 'signal cari be transmitted to the base 
station. 

HOW to USE A DIGITAL ENCODER: 

• rum unit c n. 

• Adiiist squelch. 

• tisten .before transmitting to be sure that v i 
airways are free d^ other cdrilmuriicaiion. 

• Select the addre- . code to be dialed. 

• Dial the address code. 

• Hold the mi'-fophone far enough from 'your 
mduth td avoid air noise made by exhaling. 

• Push the push-to-taik button ana paus*^ before 
speakirig. 

• Call the diakd unit. 

• Use the cali sig: to let ^hers know that the 
tfariSiT'^^'iiOi: has been completed. 

BQW TO TRANSMIT PATIENT ASSBSSMEKTS 
AND TEP-EMETRY: 

• Turri ttic unit on. 

• Adjust squcich. 

• Listen be^r.re transmitting to be s.^re the aU wa.ys 
are free of other communication. 

• Hold the microphone far end.igh fro.7t} your 

mouth to avoid air noise i.?ade by exhalrr.^. 

- j^- 

• Pusti the push-to-talk button anJ n.ause before 
spea'icing. 

• Caii £^ie physician, either directJy )f throtigh a 
reky. 

• Connect or r ich the electrode > to the tf;iemetry 
transmitter. 

• Follow local prooedureo tor relaying pStiient as- 
sessment. 

• Activate '.eleriietry transmitter for the rninimum 
time required Hy the receivin^:^ physician (ap- 
prdximaiely 15 seconds). 

• Verify the physicians rec^f ^ .o. of the inform. - 
tidri arid vhe quality of the ti aiismission. 

Gibst / 

dispatch: Td trarismit calS to emergency rh ser v- 
ices and to direct emergency vehicles, ^^quipment* 
and persdririei to the scene of a medical emergency. 

duplex: A radio communications system err:p2oyirig 
n;dre than ojne frequency. 



Federal Communiications Contntission (FCC): The Fed- 
erai reguiatory agency that licenses individuals and 
communicaiir^ns systems and assigns rudia frequen- 
cies: 

frequency: The nuinber of periodic waves per unit of 
time; radio waves are expressed in cycles per 
second. 

frequency modulrtion: A method of converting an 
; naiog signal, such as an electrocardiogram, into a 
tone of varying pitch that can be transmitted over 
the radio. 

gigahertz (GHz): A unit of frequency measurement 
equaling 1 billion Hz; indicates rrequerit.:ies of 1 
billion cycles per second. 

hertz (Hz): A unit of uuehcy measnrerheht; 1 Hz 
equals 1 cycle per second. 

Rilphertz (kHz): A unit equaling l.CXX) Hz; [} indicates 
frequen\.:os uf l,v}*X) cycles per .^-^jcbiid. 

ihegahprtz (^'iHz): A unit equalling 1 imllibri Hz, indi- 
cates friiquehcies of 1 millibh cycles per second. 

multiplex: ' In a radio communications system, a 
method by which simultaneous transmission and re- 
ceptibh of vbicc and electfocardidgram signals can 
b^. achie'- eu over a single f.ccjUency. 

tibise: Ex fa spikes, waves, r^nd complexes in the EKQ 
signal caused by various conditions such muscle 
tremor, 6p-cycle ahernatirig-current interference, 
impropefiy attached electrodes, and out-of-range 
transmission. 

p27tch: Connection of telephontj line and radio commu- 
nication systems making it p'^jssible for police, fire 



department; and me'iicai personMel to co-nmunicate 
directly with ea^^; other by dialing i:ao ? special 
phone. ; 

repeater: A miniature transmitter that picks up a radio 
signal and rebroadcasts it, thus extending the range 
of a radio communications system. 

response time: The length of time required for the 
emergency medical services team to arrive at the 
scene of an emergency after receiving a call for 
help. 

simplex; A communications system that can transmit 
drily iri one rriodc at a tiine, or receive voice tfans- 
missioris only. 

teleriiett^. The use of telecbmmuriicatidris for auto- 
matirdlly indicating a recorded rrieasurerrierit at a 
ldi;atibri different from the measuring instrurnerit, 
surb as an electrbcardibgram sent frbm an ambu- 
lah< e and received at a hbspital. 

UHF band: The ultra-high-frequ< •:i:y band; refers to 
the portion df the radid frequency specti uin be- 
tween 300 ^r.d 3,000 MHz. 

VHF band: The very-high-frequericy band; refers td 
the portic'ri of the radid frequericy spectium be- 
tween 30 and Ifb.MHz. 



Reference 

U.S. De|:artrr,:;-it o. ; Jiducstion, and Wehare. 

Emergency ^J<^dic^} ar^ €o?nniumcatwn Systems. 

Washington, DC: U.S. Government Printing 
Office, August 1972: 
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Appendix A « Cl^tci^sar/ 

avail-, ano-: Prefix meaning withcai 
asi: Abbreviation in prescriptioi- dictation; niear.s ahd, 
^ of each. 

abandonment: A termination of a paran- ^d;.c-p.;:iei^t 
r'^'ationship by the parfiinedic without c.inlrni of 
inc patient and without care to thv^ patient by quali- 
lied medical providers. 

ABCs: /iirway, Sreathlng and Circulation: the first 
three steps in the examinatiJn of any viciiin; basic 
life support. 

abdomen: The large body cavity below the diaphragm 

and above the pelvis, 
abdominal: Pertaining to the abdomen. 
^ abduct: To draw away from the midUne. 
abductio. The act of abducting; the srtate of being 

i abducted, 
bnormal: Not hbrmal; malformed. 
/ ._ _ _ __ _____ 

abortioh: The premature expulsion of the pvoiacts of 
conception from the uterus; miscarHage. 

iricoihplete awirf^?.!?*. The expulsion or p^rt of the 
fetus, or of dtl' - parts of the products of con- 
ception, frpm the uterus b^ore term. 

missed ibbrtidii: Retention of the contents of the 

uterus after the fetus dies. 

sporitanedtis abortion: An abortion occurring nat- 
urally. 

therapeutic abortion: An induced abortion, usually 
accomplished by qualified medical persrnnel 
under ideal conditions; the piirpose is usually 
to preserve the life of the mother, 
threatened abortion: The appearance of signs and 
symptoms of possible loss of the fetus; charac- 
terized by bleeding and cramps, 
abrade: '^ o wear away by mechanical action; to 

scrape away a substance, 
abrasion: An injury consisting of the loss of a v> rtial 
thickness of skin from rubbing or .^craping on a 
hard,, re ugh surface; also called a brush burn, fric- 
tion burn. 

abruptib placeiitae: A pfemature separation of a nor- 
mally implanted placenta from the uterine wall usu- 
ally occurring during the third t rimes ;e: or preg- 
nancy and accdihpanied by pain and blei ding. 

abscess: A . localized /ollec^'bn of pus iri any part of 
the body; formed by disihtegration of tissues and 
accumulatibh of white blood cells. 

absolute refractory period; fhe period during the car- 
diac muscle fiber depolarization Process when no 
stih ulise can cause the fiber to depolarize again; 
occurs during i-^)e QRS interval to the beginning of 
the T wave. 



absorbent: Having the quality to attract another sub- 
stance and incorporate it into its strticture. 

«bS5«i*ptioii: The act of absorbing; the passage of biie 
fr:atf rjaj into another's internal strticture. 

sc: Abb-avlatio'n rbr ante cihi^rn, meaning before 
eating- 

ac^aieray'ed nudaS rhythm: The name given for a heart 
rhythm that is stimulated by the AV node, but is 
faster than the nodal intrinsic rate of 40 to 6C beats 
per minutf;. 

acc^: A way or means of approach; the action of 
going to or reaching. : 

acetabulum: The cup-shaped cavity on the external 
surface of the inhbmiriate bone in which the round- 
ed head of tl e femur fits. 

acewlc acid: The principal acid in vinegar. 

r - - - ' 

aceton<r A chemical compo.ind found ribrmally »n 
small aSounts In the urine; diabetic patients zic said 
to produce a "fruity odor" when larger amounts 
are procJuced in blck:id and urine, 

acetylcholine: A reversible acetic acid ester of chohie; 
found in the synapses of the autonomic system, 
especially at the end^ plates bf the piir,^yfnp?ithet|c 
system; parasympathbmimetic agent; medication for 
patients with myasthenia gravis. 

acid: Sour; k substance that forms hydrogen idris in 
solution and from which hydrbgen^may be dis- 
placed by a metal wh^n a salt is formed. 

acidosis: An abhbrmal_ state .^f the body in whicr tb*- 
pH falli below 7.35; excessive amounts of cuv ck:? : 
dioxide (respiratbry acidosis) and lactic and organic 
acids (metabolic acidosis) produce the acidctic 
state. 

^xrbmidclav.^cular jo?iit: The point of shoulder; the 

junction (union) between ctavicle and w'^ivpula plus 

the supporting ligaments, 
acromions The lateral^ *r:angular, bony prc^ec o^. of 

the srapuhr spine fcnning the point of the shoulder 

with the lateral part of the clavicle. 

activated ctiarcopJ; Powdered charcoal that has been 
treated to increase its powers of absorption; used in 
a slurry tb absorb ingested poison. 

acute: Havihg; raj:^. onset, severe symptoms, and a 
relatively short dfiration. — 

acute abdomen: A serious ihtra-aoxibminal condition 
causing irritation or ihflarnffiatibn bf the perit^-iC- 
urh, attendf ^ by pain, tenderness, aitd muscular ri- 
gidity (bCvSi J-iike abdbmeh). 

acute myocardial iaferctibii: The acute phase of a 
heart attack, wherein a spasm or blockage of a 
coronary arter-; pr<xiuces a speclrum signs and 
symptoms, cbmmbnly including chest pain, nausea, 
diaphoresis, anxiety, pallor, lassitude. 
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Adam's apple: The projection on the anterior surface 
of the neck, formed t>y the thyroid cartilage of the 
larynx. 

IV ^diction: The iitatc of bcifig strongly dependent upon 
some agent; drugs, tobac co, for example. 

adduci: To move toward the center of the body, par- 
ticularly a limb or head. 

adduction: Th/ act of adii acting; the mdvemeht of a 
part toward the midlihe of the body. 

adipose: Fatty tissue. 

adjunct: An accessory or auxiliary agent 6t measure; 
an oropharyngeal airway is an airway management 
adjunct. 

ad lib: Abbreviatu:*^ for dd liditum, meaning as de- 
sired. 

adrenal: Refers to the adrenal gland or its secretions. 

adrenai gland: The small gland on the superior aspect 
of the kidney; produces corticosteroids, catechola- 
mines, and other hormones. 

Adrenaiin: The proprietary name for epinephrine: 

adrenergic; Activated by, characteristic of, or secret- 
ing epinephrine or other substances with similar 
activities (catecholaminic).. 

aavanced Hie support: B able life support plus invasive 
techjiiques I'f'ading to definitive therapy save the 
patient \s life 

a'^robe: An organism that lives and grows in the pres- 
e?7ce of free oxygen. 

afeBriie: Vithout fever; 

afferent: Beann|j or conducting i »"7'.^rd. 

affinity: AttraCtidri. ^ , 



afterbirth: The placenta arid rnembrri. -s expell ;d 
the birth of a child. 

agglutination: Clumping together of blood cells, 
agonal: Pctairiirig to dt;ath or dying 



<igonisf A prime mover; a muscle oppose. 1 in action 
by an. !jci muscle, called the a- t^gonis^. 

ar/: The gaseous mixture which compc:*es the Earth's 
iiMncsphere; composed of approximately 21 percent 
oxygen, 79 percent nitroge n, plus trace gas^^s. 



air chisel: A c!iisel attachm>nt fcr devices powered by 
cbmpressei air; ut^ed :b cut away metal arid other 
matt 



air cutter sun Lit: Ah »ii powered tcol for editing that 
does not p-v^duce hfv.t or sparks. 

air erjrrtrolisinr The prese?Tce of air bub^'^s in the ^ 
or U'jod vess<f '.s causing ah obstruction. 

mr nunge.-: A *^nn A »: :abored breatni ig. 

air passage: Any Oi <.e\eral tubes tii.:-t noruialiy trans- 
mit air into iung -. 



air splint: A double- w:':!ed plastic tube that immobi- 
lizes a limb when sufficient air is blown into the 
space between the walls of the tube, to cause it to 
become almost rigid. 

airway: An air passage. 

artificial airway: A device used to assure free 

passage of air through the iidse, mouthy and 

pharynx irito the trachea, 
lower airway: The air pasjage from the larynx to 

the pulriidriary alveoli, 
upper airway: The air passage from the hose arid 

riiduth to the laryrix. 

albiiihiri: A prdteiri substarice found jn huriiari tissues 
as well as in other ariimals arid iri plarits. 

alcohol: A trarisparerit, cblbrless, volatile fluid pro- 
duced by. fermeritatidri'bf crrSbhydrates with yeast, 

alcoholic: Pertaining to dr cdritairiirig alcdhdl; alsd a 
persdri whd becomes habituated, dependent, df ad- 
dicted to alcoholic cdrisumptiori. 

alimentary tract: The dlgjstis'e tube from the mouth 

to :he anusr " ^ 

alkali: Any compound of electropositive element (usu- 
ally a metal such as sodiam) in combination with an 
electronegative hydroxyl ion or similar ion. 

avkaiine: Having a pH greater than 7.G; in human 
physiology, having a pH greater than 7.35. 

aikallnizing agent: A subst.^nce used to increase pH or ^ / 
alkslini'.y; usually used to offset acidosis. / 

alkalosis: Ah aujiorinal ytateW the Sbdy in which thi^ 
pH rises above "'.4S; loss of too much carbon diox- 
' iut. by hyper veritilatidri (["respiratdry alkaldsis/ or 
toe riiuch ji'i vdn/itirig dr by an dverdcise df 
all'Hi.zing agerits (nietabdlic alkalosis). y 

.al#erge?t: l*. substance capable df . ' iducirig an allerf y 
ci £r:«.*j* c iiyperserisitivity. / 



a!f vj^iV rcnctiOTi: A local or generaJ/re'^ction an 
p'.lergen. usi?ally characterized by hivis or tissue 
swelling dr dyspnea. / . ^ 

allergy: Hypersensitivity td a si^starice, causing an 
abridrriial reactidri. * 

alopecia: Baldne^ < . * 

alpha particle* A positively charged nuclear particle 
consJsti^ig c^two neutrc .s and two protons; ejected 
frorri the nucleus df a radioactive atom. 

alpha receptor: A center ;hat reacts on'y to those 
cc.npoonds called alpha adrenergic, or :Jnha 
blocjfers. " 

alpJr*: sUr^UitfCor: A substance that activates the alpha 
f^cepivrs; also alpha adrenergic. 

alve'?Ji>r ridges fhe Bon*' r n aj i« of the jav/:^ T vi^; 
w'?icfi teeth liavc be*-:r: rein*". • .J 

.sfv^^M::: A cavrly; sp-oifiO^IIj, % so ket f- i>c> v 
!«;Otii; or a ii'rta\r,:A '<•■^' sac X juu_ 
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amaurosis: Loss of sight without apparent lesion of 
the eye» or from disease. 

amaurosis fugax: Sadden transitory partial blindness. 

amenorrhea: Absence of the rriehstrual Hc-w. 

AMI: Abbreviation for acute myocardial ihfprctidn. 

amino acid: An organic acid in which brie of the 
hydrdgen atoms has been replaced by a molecular 
amine group the d-nef cbmpdrierit of prbteiri. 

aminophylline: A drup of the thedphyllirie family 
helpful in the treatment or asthma, chronic obstruc- 
tive pul nonary disease, and pulmbriary ederiiy ; 

amnesia: Loss or impairrrierit bf memory. 

am/iioctntesis: The spiratibri of a. • 

the amniotic sac duririg the gesta' - - -^d of the 

fetus, accomplished J.y a trarisabd : ■ cvforatior? 

under sterile cbriditidris. 
airin.cidc fluid: ih* fluid surrounding tne fetus in the 
„ uterus, coritairieJ in thv. amniotic sac. 
amniotic sac: A thick, transparent siiJ that hoUis the 
- ' fetus susperide^jl the amniotic fluid. 
asTiobarbital: A dmg of the barbiturate class, with 

hyprib>ic/sedative action; a controlled ^u*^starice 

drug. 

ampheta)l;it.e; A class of drugs that produces potent 
central nervous system stimulation; an ''upper." 

ainplirHe: The height of an EKG wave br cbmplex, 
measured in n?iPimeters; also, vbturiie bf the audio 
portiDn of the radio transmission. 

ampaie: A sealed glass container for medication. 

amputation: Complete remova. of an apf •enriage. 

anaerobic: Life wilhout oxygen 

anaerobic meWjoiism: Melabbli^m witJiont sir, caused 
by a lack of gas exchange at the cellular Ii^^^^ 
product of cardiac arn.st mechaiiism, wliere no 
oxygen reaches the cells. 

anai canai: The terminal portion of the alimentary 
canal'^exteridirig from the rectum to the anus. 

anjwgesic: A pain-relieving drug; a class of drugs used 
to re lUce pain. 

analbjg signal: A continuous signal in varying ampli- 
tude and direction in proportion to the sigrial 
source, EKG for e;^ample. 

ariaphylaxis: An exaggeMted allergic r--ctibii, usually 
caused by foreign proteii^^ - * 

anasarca: A severe, generalized edfema. 

anastomosis: A: joining together of blood br lymph 
vessels by an anatomical, natural arrarigeriierit or bv 
accessory channels around a joint, whereby if a 
chief arterial supply is L.terrupted, a cbristarit blood 
flow will achieved; also a sui gical joining of two 
jioHow organs, or of part bf the siame organ, or 
between blood vessels. . 



inatomic position: Tne presumed body pbpitibh wheri 
referring to anatomical landmarks; upright, facing 
the observer, with hands and arms at sides, thumbs 
pointing away from the body, legs arid feet pbiritiili: 
straight ahead. 

auatoinicai: Pertamihg to aiiatbriiy. 

anatomv: The structure of the body, br the study o** 

1 . . 

body structure, 

anc .iia: The corirj t. \t iji « hich the bl;y:id 1> dv:f^::ient 
Ip hemoglo; * ^ lobd :ells, or in total volume. 

anesthesia: A - vvu? br cbitiplete 10^5^- /^^' senst-ti^n 
with or without Ibss bf cdrisciduspdss; can re >;Ut 
from drug ^dmiriistratibri or from injiiry or disf i:se. 

aneurysm: A ferrnarient blood-filled dilation of a 
blood vessel resuilirig from disease or injury of the 
blood vessel w^ll. 

arigiria pectoris: A spasmodic pain in the chest,^ 6har- 
r cterized by a sensation of severe constrictibri br 
{. I sslire r.r\ the anterior chest; associated with iri- 
sufficient blood * upply tp the heart: aggravated by 
exercise or tension and relieved by rest br riiedica- 
tidri. 

stable angina: A condition characterized by a re- 
current paifi in the chest with predictable arid ^ 
similar patterns 
unstable air gina: A cbriditibri characterized by a 
changing pattern bf pain in the chey more 
easily precivpitated, mbre frequent, greater in 
intensity, Ibriger iri duration, or less responsive 
to i^st br fiitrale therany tb;>n the pain previ- 
ous W experiei.ced by the ;p? >*iem: can occur 
duri ig rc*^* av^d dfien precedes zv, acute myd- 
cirdial v.i rction; pr<;infarcti':na! angina. . 
Arigircath: 1 iic Deseret trade f>a)ne 'or an intravenous 
ca?mu^a wiih a Teflon catheter ; ver the rMCtallic 
needle; b^i -Ome a gei erlc ; ame for such a 
device. ■ \ ■ 

arigiogr2iiti:.A radiographic dcp Jtion of blm>d vessels 
thrdU)»Ii the use of an injected cort:asi mec-ium. 
a^igid:iewotic edema: A condition characterized by a 
sadden appearance of tennorar;y ederiirUbus areas 
of the skin and mucous me^.nbraries, brier, associated 
jvith hives, ana may be an aller^.'ir reactipri involv- 
ing the larynx, face, and bth^r '^rnas bf the body; 
may be a rnanifestatiori of ariaphy!a:Js. ' 
angiiiation: The formation bf ari arigle; at? abnoririal 

angle in ?a\ extreiriity br brgari. 
anion: An element that in electjplysis passes to. the 
positive pole; an ion that has a negative ciia'ge. 
Mso'^'^ria: A cbriditibri iri which two ocul.^r pupils 
are not equal iri ^ize. ^ 
, anomcly: Any riiarked deviation from th? norm, 
arorexia: A lack bf appetite for fooc*. _ . 
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ahorcxia ner;'Os^: A serious nervous condition in 
which the patient loses his appetite and systemati- 
cally icfuScs to taS:e adequate tiiitritidh. 

anoxia: WitHolu oxygeri: a reduction of oxygen in 
body tissues below requited physiology levels. [ 

antagonism: An oppositb or contrary action, such as 
that jjetween muscies or medications. 

antagonist: Opponent; ccmmorily used as de? ;riptibh 
of a drug that directly counteracts ariothwr dfjig; 
naloxone is an opiate antagonist. 

ante : A prefix meaning before in time or place." 

antecubital: In front of the elbiw. 

antenatal: Before birth: ] 

antepartum: Before delivery: 

anterior: Situated in front of, or the forward part 
of; in anatomy, used in reference to the ventral or 
belly surface of the body: 

kinti-: A prefix that shows a negative cr reversal of 
the word ror t placed after it. 

ahttarrhythmic drug; A class of dnigs thai prevent or 
terminate cardiac arrhythmias. 

ahtiblotic: A ■ emica! compound produced by and 
obtained trdiii certain living cells, especially lower 
plant cells^ which is antagonistic to some other 
form of life, especially pathoge- lie or noxious br- 
gahi<;ms. 

antibody: A substance produced in the body in rs- 
spcnse to an ani'^-h that destroys or inactivates the 
antigen. 

antichdlinergic: An agent that blocks pas.sage f im- 
pulses through the parasymp.ithetic nerve; parasym- , 
patholytic. 

sntlcoaguiant: A class of J -'U^s that prevents cloitihg 
of blood: 

anticonvaisant: A class of drugs that prevents or ter- 
minates convulsions. - ^ ^ 

antidote: .A suosw.nce to counteract or combat the 
effect of poison'. . _ 

anticTTictic: A remedy used to control nausea and 
von:'''in'>. 

a* itigen: A substa.ir:^ that causes^ the formation of anti- 
bodies. 

aritihisiimihe; A subbtaiie- capable of counteracting 
the p}iarniacolo_gic effec\s of histamine by a ' echa- 
»\]sm other than the prc:liictibn of exactly opposite 
elii^cts. 

ahtihyperiehsive: A class '>^* dri.gs that is used io 
lower blood pressure. 

arupyfotk \ cl^'.is jf/dru^.i that reduces fever^ 

antiseptic: Any pfepaV^itioh that prevents the growth 
of bacteria 
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Mih r:;'v: a rum that contains antibodies xgainst a 
s:>i c :-jase-prodticing organism, such as rabies 
antiserum. 

^ntiyenin: An antiserum containing antibodies against 
^ reptile or insect venom. t •* 

mus\ The outlet of the rectum; lying in the rold be- 
tween the buttocks. ^ 

anxiety: A feeling of appreheu ;\, uficf . Oiihty, arid 
fear. 

aorta: The largest artery in the body, originates at the 
left ventric'' £L:.d terminates at the bifurcation of 
the Iliac art M'ies. 

aortic arch: I he fiorticn of the aorta as it leaves the 
aortic sinus and begins its posterior descent through 
the chest. / 

aortic sinUs: 1 he small swelling of the aorta just 
above the aortic valve; poiirt uf o-igin of the coro- 
nary arteries. 

aortk valve: The valve at the outlet of the left ventri- 
cle into the aorta; prevents blood return to the 
heart from the aorta. / . 

apathy: Lack o\ emotion or feeling; indifference. 

apex of the heart; In normal adults, the pointed end of 
the veritricie located at the midclavicular line in the 
fifth intercostal space. / 

apex of the lung: Th? upper part of the lung, lying 
above the clavicle. 

APGAR score: A method developed by Dr. Virginia 
Apgar for assessing the newborn infant at 1 minute 
of age by designating a sdore of 0, 1, or 2 for 
the following: A=appearan^e; P=pulse _rate; 
G -^grimace; A =uctivity; arid R = respiration. R^fer 
to Module II for further* desbriptibri. ^ ^ j 

aphasia: Loss of power of expressibh or cbmprefheri- 
sion of spf • ch^ writing, or sigris, dlie to irijifry or' 
disease. , , . 

motor aphasia: An inability to croidiriate muscles 

cpntrciiifig speech, 
sensory aphasia: inability to understand spoken, 
- written, or tactile speech symboh, due to cJis- 
ze?.se of appropriate centers. 

aphoi^a: Loss of voice. 

apical: Pertaining Co an apex. 

apite^t A hse.ice of respiration. ' _ 

apbheurbi. A t '^it, fibrbus sheet of conne, :tive tissue 
that serves to ocnriect z muscle with the part that it 
moves. 

apoplexy: Strbk. rebrnvascular acrjcJ^-n*, caused by 
biccka^:.. or rr.pli:- e of .^n ertrry. 

apnhec?»;.v sysfam: Systei i of v^igh* and rneai>jirjs 
\:<\nf. poui ds anci ourice^s yards i.iti i\iches, ga^iOrssy 
pints. 




appendititis: Inflammation of the vermiform appendix, 
appendix: Verjnifornl appendix, a wbrrrilike diverticti- 

iutti. or pouch fiom the cecum, 
aqueoas hnmor: Flaid circulating in the anterior arid 

posterior chambers' of the eye. 
arachnoid: Resembling a spider's web; the membrane 

intferposed between the durii riiater arid pia mater; 

one of the meninges, 
arm: . The upper extremity, specifically that segment 

between the shoulder arid elbow, 
arrest: Sudden cessation or stoppage, 
arrhythmia: Any disturbarice in the rhythm of the 

heart. I 
arterial blood: Oxygeriated blood. 

arteriole: A sriiall artery, that at its distal end leads 

into a capillary, 
arteriosclerosis: A generic name for several conditions 

that cause the walls of the arteries to become thick- 

erieci'. hard, and iiplastic. 
artery: A biddd vessel, consisting of three layers o*' 

tissue and_^dUlih muscle, that carries blood aw:/ 

frdrri the heart, 
arthralgia: Pain';n joint or joints, 
arthritis: Inflammatory disease of the joints, 
miculation: Joining of bones, a joint; t(5uching o'^ irie' 

part with another, 
artifact: ^^hat wh^ch is artWcial. out of place, ihtrd- 

duccfl ' V numafi irtterferehbe. 
^rifirfd c^tllati(|n: Movement ci air into and out of 

the U.i\ ^.s by artificial rriearis. 
ascending aorta: T> h a t_ portion of the adrla beyond the 

aortic sinus andj before its arch posteriorly, 
ascites: An exceslsive accurriUiaticfi of Huid in the ab- 

ciomtnal cavity.i 

I _ ^ - . - - - 

'usf'»>>.^ : Frcedorii frdrri irii'ectidus agents. 

asphyxia: Suffocat^dri. ^ 
.ispiratc" To irfhal^ fdreign matrrial into the lungs; to 
ivrriove nuid dij, fdreign material from the lun2s^ or 
elsewhere by mechanical suction, 
aspsrin: Salicylic acid acetate; a drug known for jts 
aiialgesi::^ fever reducing, and antirheumatic proper- 
ties. ^ 

asthnfsl: A condit on marked Hy recurrent attacks of 
dyspnea with v^heezing Sue to spasmodic cbristric- ' 
tidn of the brorchi, often as a response to allergeris, 
or by mucous pilugs in the bronchioles. 

asymfitomaiic: Without symptoms. 
asystole: Having 'fio conti^ction of the heart's veri^ti- 
cles. ' • 

ataxia: Failure of musc?^tilar cor idiriatidrir dfteri usecTto 
describe a staggeriflg gait. 



atelectasis: Coiiapse of the pulmonary alveoli, 
atherdscierosis: A common form of arteridnclerdsis 

caused by fat deposits in arterial walls, 
atias: The first cervical vertebra, 
atresia: Absence of a ndrrhal bpcriirig. 
atrial: Pertaining to one of the atria of the heart: 
atrial arrhythmias: Disturbances of the heart's rhythm 

caused by rnalfiinctidn of the siridatfiai node or 

ectopic focal activity iri atrial tissue. ; , 

atrial depolarization: The electrical discharging of 

resting atrial muscles, prdduces the P wave of the 

EKG and produces atrial cdhtraction. 

atrial fibrillation: An arrhythriiia charactt^rized by dis- 
charge of the individuial atrial muscle fibers, pro- 
ducing no distinct P wave, arid a grossly irregular 
ventricular rhythm havirig rid pattern; the QRS is 
narrow, within .12 secdrids. 

atrial flutter: Ari arrhythmia •characteiized by a 
persistent stiriiulus arising from a focus of atrial 
origin, or a cii:cus mdvement within the atrium, 
producing atrial cdritractidns 100 to 400 times per 
minute; \eritricUlar response is regulated by the 
degree of refi-actdry block in the AV node. 

atrial repolarization: The electrical process of'recharg- 
irig the depolarized atrial muscle following contrac-. / 
,tio>i; represented on EKG by "the atrial T wave., 
usually ridt seen because of the overwhelming elecr 
trical activity of .the concurrent ventricular depblar- 
i^tidn. / 

atrial systole: Tf^e period of atrial cdritractidri /that 
dec urs before ventricular contractibri. / i 

atrioventricular block: A conditidri in which tl/e pas- / 
sage of sti'nuli from the atriurii through the AV j 
node is hindered or prevented. ' / 

atrioventricujj^r node: A cluster of specialized cells/ 
•ths-t retarc the passage of the atrial stimulus toward 
the ventricles, allowing the atria td complete theif 
c(&ntraction; located near the jurictidn/of the atrial 
septum vvith the veritricular septum/ next to ilje " 
sepial leaflet i^f the tricuspid valve. 

atrljun: A thin-jivalled chariiber df the hearty the ri|Kt 
atrium receives veridus blddd from the venae caySe; / 
the left; atriurii receives dxygenat^d blood from/ the 
pulriidr^ry veins. ^' 'j 

atrophy: A wasting away of specific tissue. / 
atrbpihe:/A drug ^ the parasympthetic blocken class; 
used t'd increase the heart rate in sinus bradycardia 
dr iri AV blocks by reducihg/the block. / 
audio: Relating to sound way'es in thv? range that the 
human ear r?T. hear; the sound cdmpdncfrit of a 
tri:nsm-*ted telemetry signal. ; j ■ 

auditory nerve:l The eighth ct^anial nerve,/ rriediates 
hearing and balance, :! I 

f 
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aura: A prrmonitbry sensaiion of impending iilrieiis, 

iisa;01y uscv»' iii connection wi * an epileptic attack. 

.../ ... ■ .. . 

i^uriclc: The c.siernal car; car fla, atrium: 

^auscultation: The technique of lislciliri;g for arid iriter- 
y preting sounds that occur within th? body, usualiy 
/ done with a stethoscope; 

automatic reaction: An action performed without con- 
scious thought. « 

automaticity: The ability of pacemaker sites within the 
cardiac conduction fibers to initiate stimuli sponta- 
iieously. 

autonomic nervous system: Fart of the nervous systeifi 
cbhcerhed with, the regulation of bodily fanctlorjs 
not cohtroHed by conscious thought; composed of 
the sympathetic and parasympathetic systems. I 

autotrarisfusiori; A transfiriiipn effected by redirc...' » 
ilie patient's own bUSi^d from one part of & 
to a hot her. 

. AV: Abbreviation for alriovcsntricuiar. 

avulsidh:^Ah injury tli5^ leaves a piece of skin or other 
tissue ei/4ier partial^- or completely torn away from 
the body, 

axilla: The armpit. 

isxillary temperature: A measured body temperature 
obtained by placing a thermometer in the axilla 
_,:vv1iiie holding th^ arm cibse lb the body for a 
. p' P.od of 10 mindtes. 

axis: The second cervical vertebra; a line around 
which a revolving body turns or about whiclv^a 
^•ructaie wc^nid turn if it did revolve. 

B ■ ^: ' 

Babinski reflex; A reflex response of movement of the 
big toe: pcisitive reflex is determined! when, on 
stroking the sole, the toe iur;;s upward;' negative is 
/ deterrinhed by a downward or fid movement of the 
"toe. / . ' 

backbi te system: A cdmmuriicatidris system lised to 
integrate a number of strato-gically Ideated base sta- 
ti()iis into a regional cx:>fnmUnicatidns syste thus, a 
mobile unit anywhere' within the servicie oi* df the 
system can communibatc with it^ cor/irdl center. 

bag of waters: The amniotic sac and its contained 
. amniotic fluid. * 

bag-valvc>mask: A portable artificial ye^nilation unit 
consisting of a face mask, 'One-wai' v^lve. and an 
inflatable bag; producing positive pressure^ vetttihi^ — 

* tion. / ''i / 

balanced salt solution: A solution of water and salts 
rormiilated to match the composition of normal 
blood; sodium, potassium, and calcium should be in 

^ correct propdrtidn as that of blood. 

ball-ahd-sbcket joint: A joint wherein the Sistai bone 
has a rdiirided head (ball) that fits into the proximal 

/ . 
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bdrie's Clip-like socket; the hip and shoulder joints, 
fdr example. 

band: A term applied td a grdup df radio wave fre- 
quericies. 

bandage: A material used td hdld a dressing in place. 

barbiturates: A class df drugs that prdduce a calming, 
sedative effect. 



basal cell: The early keratdcyte; a cell present in the 
basal layer of the epidermis. 

basal skull fracture: A fracture irivdlvirig the base df 
the cranium. . ' 

base: Alkaline^ a compound that dissociates Sfvith for- 
rnatidifdTaliyaro a solutidri ^having a 

] greater than 7:6: • 

iiationr A station (transmitter, receiver^ arid sta- 
li r] control) installed at a fixed Jocatiori arid Used 
to com;iiunicate with mobile stations. 

basic life support: Maintenance of the ABC's (airway, 
breathing, and circulation) without adjunctive 
equipni\:;:t. 

bile ducts: Any of the ducts that cdrivey bile between - 
the liver and the irit;"stiries, iricludirig hepaiic, 
cystic, and common bile ducts. 

biliary system: A ductal system consiistirig of the gall- 
bladder and the bile ducts conrectirig the liver to 
tKe intestine. 



bilions: Characterized by yile, ci excess of bile; ari 
archaic term for a syndrome of nausea, anorexia, 
vomiting and lethirgy, usually remedied by a "dose 
df salts.** ! 

biplbgicai death: A condition present when irr<jversible 
brain damage has occurred, usually 'ro^x 3 to IG 
minutes after cardiac arresl. 

bibmedical telemetry: The transmission of biologic:*! 
data fi-dm a living subject td a monitoring point by 
means df radio dr wire circuits. 

biopsy: The remdyal df 4 small piece of tissue for 
micrdscdpic examiriatidh , 

bioteSemetry: Se -^metry. 

birth c^nal: Uter?^ ^'>:na. 

bivalent: Having ».w .i,--^ . s; calcium for exam- 
ple, c*-^ 

b'adder A membrarious sac; cdmrndniy refeiririg td 

ti e muscula^ membranous sac that std/es urine, 
biancii; To beeom; 



Tite or pale. 



bieb:yA large flaccid blister, at least 1 ceritimeter \\. 
diameter. - 



;blind panic: A type of pamc ifi which an individual's 
judgment seems to disappear; seen in situatidris 
where there are mass casualties: 

blister; A collection of fluid under or withm the epi- 
dermis. 
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blocker: A drug that counteracts or inhibits the action 
of another drug or agent; atropine as a parasympa- 
thetic blocker, 
blood: the fluid that circulates through the heart, 
arteries, capillaries arid veins, carrying nutriment 
and oxygen to the bbjiy cells, removing waste 
products such as carbon dioxide and various meta- 
bolic products for excretion, 
blood clot: A soft, coherent, jellylike mass resultmg 
from the cbnversibn of fibrinogen to fibrin, thereby 
entrapping the feu blood cells and other formed 
elements within the fibrinic web. 
Battle's sigri: A coritusibri on the mastoid process of 

either ear; sign bf a basilar skull fracture, 
bedding hook: A tbbl used for prying and lifting. 
. beeper: A term applied to a selectively activated 
paging receiver usually carried in the pocket or bn 
the belt; upbh receiving a page specifically directed 
to it, the receiver emits a beeping sound. 
Benadryl: Trade name for diphenhydramine hydrb- 

chloride, an antihistamine, 
berids: Pain in the limbs and abdomen occurring as a 
result bf bubbles of nitrogen in the blbbd; caused by 
tbb rapid decompression; caisson disease, decom- 
pressibn sickness, 
benign: Not dangerous; noncancerous; ribrimalignant^ 
beta particle: An electron, either fjbsitively charged 
(positron) or negatively charged triegatfbn), that is 
emitted during beta decay bf a radibnuclide. 
beta receptor: A nerve center that reacts only to those 
compounds with molecules tb fit the receptor cells; 
beta adrenergic receptbrs. 
beta stimulator: Any agent that activates the bet^ re- 
ceptors of the bbdy; isbproterenol, for example; 
beta adrenergic cbmpburids. 
bevel: The slanting edges bf the point of a needle. 
Berizadrine: Brand nariie for amphetamine sulfate, a 

central nervbus systerii stimulant, 
bicarbonate: Ariy salt having two parts carbonic acid 
to bne bf ariy basic substance; often used as an 
abbreviated fbrm of sodium bicarbonate; alsb 
bicarb. 

biceps: The large muscli^of the front part bf the arrii 
that bends the forearm at the elbow;^ alsb, brie bf 
the hamstring muscles located on the back bf the 
thigh that flexes, and rotates the knee. 

b.i.d.: Abbreviation for bis in die, meariirig twice a 
day. 

birurcation: A division into two brariches; the point of 
such division. 

bigeminy: A pattern of cardiac arrhythmias wherdn 
there are two beats, brie ribnrial arid one prematurei 
commonly means ventricular bigeminy, one iiormal 
beat and one veritricular premature contraction. 
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bile: A fluid secreted by. the iiver that is coricentrated 
and stored iri the gallbladdef arid then discharged 
into the iritestirie where it aids iri digestion of fats, 
blbbd prewure: The pressure exerted by the pulsatile 

flow bf blbbd agairist the arterial wajls: 

diastolic bIcKKl pressure: The blood pressure meas- 
ured during ventricular diastole: ^ 

systolic blood pressure: The blood pressure ineas- 
ured duririg veiitficular systole, 
blood type: Orie of the several groups into which 
humari blbbd is divided according to its untigens. 
blbbd vblu.nie: The total amount of blood in the heart 
and blbbd vessels; represents 8 to 9 percent of body 
weight iri kilograms, 
blbbd voiume expander: The synthetic solution adriiiri- 
istered intravenously to expand blbbd vbluriie iri the 
treatment of shock, 
bloody show: The mucous and bloody discharge sig- 
' haling beginning of labor. 

bbltciitter: A tbbl used tb cut heavy metal, 
bolus: A single, large, Ibadirig dose of a drug that 
provides ari iriitial high therapeutic level in the 
blbbd. 

bone: The hard form of connective jissue that consti- 
tutes mbst bf the skeleton in a majority of verte- 
brates. 

bone suture: The type of fibrous joint in which the- 
clbse bbriy surfaces are so closely united by a very 
thiri film of connective tissue that no mbveriierit cari 
dccuv. 

bourdon ^uge: A calibrated pressure gauge used to 
record the flow rate of a medical gas frbrii a com- ^ 
pressed cylinder, 
bowei: See intestine. 
BP: Abbreviation for blbbd pressure, 
brachial artery: The artery bf the arm that is the 
continuation of the axillary artery, that in turn 
branches at the elbow iritb the radial and ulnar 
arteries. 

bradycardia: Ari abribrriially slow heart rate, usually 

any rate less thari 60 beats per minute, 
brain: A soft, large riiass of rierve tissue that is con- 
tained withiri the crariium. 
brairi cbritiisibh: See cerebral contusion, 
brairi stem: The stemlike portion of the brain that 
cbririects the brain with the spinal cord; includes 
the pbris, medulla, and mesencephalbn. 
breech birth (breech deUveo^): The delivery duririg 
which the presenting part of the fetus is the but- 
tocks or foot instead of the head, 
brorichial asthma: The common form of asthriia. 
bronchiole: Any of the smaller bronchi leadirig iritb 
the alveoli of the lung. 
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brbhchiblitis: A coriditibri seen in children iirider 2 
years of age characterized by dyspnea arid wheez- 
iiig, a viral iiifectibh bflcii cbiifuscd with asthma. 

bronchitis: Iiiflamhiatibh of the bronchi. 

brdhchdcdnstrictidh: A harrowing of the bronchial 
lubek. 

bronchodiiatlon: A widening of the bronchial tubes; 

bronchodiiator: An agent that causes the dilation of 
the bronchi and bronchioles: 

brdrichdspasni: A severe cbristrictibri of the brbrichial 
tree. 

bronchus: One of the two rriairi branches of the tra- 
chea that lead to the right atid left lungs; any of the 
larger air passages of the lungs. 

bruise: An injury that docs not break the skin but 
causes rupture of small underlying blood . vessels 
with^ resulting tis.sue discoloration; a contusion:. 

buccal: Pertaining to the cheek or mouth. 

buffer: A substance in a fluid that tends to minimize 
changes in pH that would otherwise result from 
adding an acid or base to the fluid; the system of 
the body that corrects most acid-base imbalances, 
consists of the carbonate system, which eliminates 
hydrogen from carbonic acid, converting into bicar- 
bonate anions. 

bundle branch block: A disturbance in the conduction 
of the excitation stimulus through the right or left_ 
bundle branch from the AV bundle, or Bundle of 
His. 

Bundle of His: The atribveritricular bundle; that por- 
tion of the Purkirije system leading but of the atrio- 
ventricular node arid intb the septurii of the veritri- 
cles. 

burn: Ari injury caused by heat, electrical currerit, arid 
cherriicais of extreriie acidity or alkaliriity. 

first degree burn: A burn causing only reddening 
of the outer layer of skin; sunburn Usually is a 
first degree burn. 

second degree burn: A burn extending through the 
outer layer of skin, causing blisters and edema; 
A scald is usually a second degree burn: 

third degree burn: A burn extending through all 
layers of skin, at times through muscle or con- 
nective tissue, having a white leathery look 
and is insensitive; grafting is more often neces- 
sary with a third degree burn* a flame burn is 
usually third degree. 

burn center: A medical facility especially designed, 
equipped, and staffed to treat severely burned pa- 
tients. 

buttock: The prominence formed by the gluteal rnus- 
clcs bn the posterior bf both side of the body. 
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c: Abbreviation for cttfw with. 

cachexia: A state of severe malnutrition and poor 
health as a result bf disease or lack bf nburishmcni. 

caisson disease: See bends. 

calcium: A mineral siibstarice necessary for life furic- 
tioriirig; plays . a vital rble iri heart cbritractipri, 
rierve cbridiictibri, arid rriuscle cbritractibris; catiori 
with double valerice. 

calcium chloride: CaCl2;* used to restore electrolyte 
balarice; used iri severe cardiac dysfurictibri as a 
pbsitive iribtropic agerit. 

cancer: A riialigriarit tUrribr; cbmrribnly any form bf 
malignancy, including leukemia. 

cannula: A tube, often fitted with a trocar, used to 
enter a duct or cavity. ' ^ 

capillary: Any one bf the small blood vessels that 
connect arteriole and venule, and through whose 
walls various substances pass into and out of the 
interstitial tissues, and thence on to the cells: - 

capsule: A cylindrical gelatin container enclosing a 
dose of medication, usually in powdered form: 

carbohydrate: A compound represented by the sugars, 
starches, and celluloses; contains carbon, hydrogen, 
and oxygen. 

carbon dioxide: CO2; a colorless and odorless gas that 
neither supports combustion nor burns; a waste 
product of aerobic metabolism; in combination with 
water (H2O), forms carbonic acid (H2CO3). 

carbon moridxlde: CO; a cblprless,. bdbrlcss, and dan- 
gerous gas formed by the iricbrriplete combust ion of 
carbon; it cbriibiries four tiriies as quickly with he- 
riibglobiri thari oxygeri; wheri iri the preserice of 
heriie, replaces oxygeri and , reduces oxygeri uptake 

. iri the lurigs. 

cardiac: Pertaining to the heart. 

cardiac arrest: The sudden cessation of cardiac func- 
tion with no pulse, no blood pressure, unresponsive- 
ness: ^ ; 

cardiac asthma: A condition/ characterized by left 
heart failure and pulmonary edema with wheezing 
respirations; not related to bronchial asthma: 

cardiac compression: A technique of external heart 
massage to restore the pumping action of the heart. 

cardiac cycle: The interval from the b'*ginning of one 
heart beat to the succeeding beat; each cardiac 
cycle includes ventricular contraction (systole) and 
relaxation (diastole). 

cardiac output: The amount of blood pumped out by 
the heart per minute, computed by the following 
equation: Cardiac output = stroke volume times 
heart rate. 




cardiac standstill: The absence of cardiac contraction 

or electrical activity. ; 
cardiac taiiipdnade: A condition resuitirig from excess 

fluid accuiriiilatibri in the pericardium. 

cardlbgeiiic: OF cardiac origin. 

cardiogenic shock: The inability of the heart to pamp 
adequate amounts of blood to perfuse the vital 
organs. 

cardiopuliiibnary arrest: The cessation of cardiac and 
respiratory acitivity. 

cardibpulindhary resuscitation (CPR): The application 
of artificial ventilation and external cardiac com- 
piressibri in patients with cardiac arrest to provide 
an adequate circulation to support life. 

cardiotonic drugs: A class of drugs that improves and 
strengthens myocardial contraction., 

cardldvascuian Pertaining to the heart and blood ves- 
sels. 

cardidvascalHr collapse: Failure of the heart and blood 
vessels; shock. 

cardioversion: An application of synchronized direct 
current shock to the chest wall to convert ineffec- 
tive arrhythmias to an effective rhythm. 

carina: The point where the trachea bifurcates into 
the right and left mainstem bronchi. 

carotid artery: The principal artery of the heck, pal- 
pated easily on either side of the thyroid cartilage. 

carotid sinus: A dilated area in the internal carotid 
' artery, usually found just superior to the bifurcation 
of the common carotid artery; contains barorecep- 
tdrs arid chembreceptdrs. 

carotid sinus massage: The application of fingertip 
pressure to' the carotid sinus to convert various 
supraventricular tachyarrhythmias to a more effec- 
tive rhythm; pressure causes parasympathetic stimu- 
lation to the heart, causing it to slow, or to stop, in 
some instances. ; 

cafpals-yThe eight small bones of the wrist. 

carpopedai spasm: A muscular spasm of the hands arid 
feci. 

cartilage: A tough, elastic, connective tissue that 
dovers opposite surfaces of riipvable joirits arid also 
forms parts of the skeleton, such as ear and nose. 

cartiiagirious: Relating to or consisting of cartilage. 

cataract: The partial or cbriiplete opacity of the crys- 
talline lens of the eye br its capsule. 

catecholairiirie: A biblbgically active amine, such as 
epinephririe, ribrepiriephririe arid dopamine, which 
exerts a strbiig sympiathetic action ori the heart and 
peripheral blbbd vessels, thereby increasing cardiac 
butpiut arid blbbd pressure. 

catheter: A tube Used for withdrawing or infusing 
fluids into various structures of the body. 



catheter embolism: the loss of a catheter fragirierii in 
a»vein from shearing of ari iridwellirig IV catheter. 

cation; A positively charged ibri, such as sbdiuni 
(Na^): 

caudad: Toward the tail. ^ 
caustic: Corrosive, destructive tb living tissiie. 
cavity: A hollow or space, especially a space within 
the body or one of its_brgaris. 

- abdominal cavity: The space bbUrided by the ab- 
dominal walls, the diaphragm, arid the peivis; 
contains riibst bf the brgaris of digestion. 

cecum: The pbuchlike portibri bf the large intestine 
just inferibr tb the jUrictibri bf the ileum arid as- 
cending cblbri; the vermifdrril appendix is attached 
on the iriferibr surface. 

cell: A sriiall cavity br corilpartment. 

Celsius scale: See ceritigrade scale. 

ceritigrad^ scale: The' temperature scale in whicfi the 
freeziiig pdirit of water is zerb degrees and the 
bbilirig pdirit at sea level is 100 degrees; Celsius 
scale, o • 

centimeter: A unit of measurement of the metric 
system, one one-hundredth of a riieter; apprbxiriiate- 
ly two-fifths of an inch. 

central nervous system: The portion bf the riervbus 
system consisting of the brain and spirial cbrd. 

central neurogenic hyperventilatibri: An abribrmal pat- 
tern of ventilation seen iri severe illriess ot irijury 
involving the brain; characterized by marked tachy- 
pnea and hyperpriea. 

central venous pressure: The pressure of the blbbd iri 
veins that aids in the return bf blobd_ tb the heart; 
the pressure is much less thari that bf the blbbd iri 
arteries; controlled by the blbbd vbluriie arid capac- 

• ity of the veins. 

centrifugal force: The force that terids td impel an 
object or its parts butward frbrii the ceriter of rota- 
tion. 

centripetal force: The force that is necessary to keep, 
an bhject rildvirig iri a circular path and that is 
directed iriward toward the center of rotation. 

cephalic: Pert airii rig td the head; 

cephalic delivery: A delivery in which the head is the 
preseritirig part of the fctus[ generally considered tb 
be the ridrmal mode of birth. 

cerebellum: That portion of the brain behind and 
below the cerebrum; coordination "is the general 
function. 

cerebral: Pertaining to the brain. 

cerebral contusion: A bruise of the brain, causing; a 
characteristic symptomatic response. \ 

cerebral hemorrhage: Bleeding into the cerebruri^i; brie 
form of stroke or cerebrovascular accident. 
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cerebrospinal fliiid: The Fluid cbritajhed in the foiir 
ventricles of the brain and the subarachnoid space 
aroiiiid ihe braiii aiid spinal cord. 

cerebrovascular accident (CVA): The sudden cessation 
of circulation to a region of the brain, diie to. 
throriibiis, eriibolisrii, or hemorrhage; also, a stroke 
or apoplexy. 

cerebrum: The portion of the brain coritrollijig major 
fiihctioiis of the body, including rilovcmeht, sensa- 
tion, thinking, arid eriidtic)ris. 

cervical: Pertaining to the rieck. 

cervical collar: A device used to immobilize and sup- 
port the neck; 

ccrvicui spine: The superior seven bones of the verte- 
bral column, located in the neck: 

cervix: The lower portion, or neck, of the uterus. 

Cesarean .section: The delivery of a fetus by means of 
an incisicMi into the uterus, usually through the ab- 
dominal wall. 

channel: The signal path through w^hich a radio fre- 
quency flows; frequency. 

cheek: The side of the face forming the lateral .wall of 
the m(^uth. 

cheekbone: The quadrilateral bone that forms the 
promhience of the cheek; the zygomatic or malar 
bone; 

chemotherapy: The treatment of disease by drugs; par- 
ticularly the treatment of malignancy by drugs. 

eheyne-Stokes respiration: An abnormal breathing pat- 
tern characterized by rhythmic increase and de- 
crease in depth of ventilations, with regularly re- 
curring periods of apnea: seen in association with 
central nervous system dysfunction. 

CHF: Abbreviation For congestive heart failure. 

chief complaint: The problem for which a patient 
seeks help, stated in a word or short phrase. 

chills: A sonsatibri of cold, with convulsive shaking of 
the bc^dy... 

cholesterol: A fatty substance found in animal tissue, 
egg yblk.s, arid in various oils and fat.s; thought to 
cbritribute to arteriosclerosis. 

cholinergic: Pertaining to the type of chemical activity 
that is characteristic of acetylcholine: 

chordae tendineae: Tendons that attach to the free 
edges of the leaflets of the mistral and tricuspid 
Valves and to the papillary muscles. 

chronic: Of long duration, or recurring over a period 
of time: 

chronic obstructive pulmonary disease (GOPD): A term 
comprising chronic bronchitis, emphysema, and 
asthma; an illness ihat causes obstructive problems 
in the airways. 



chrphptrbpic: Affecting the time or rate; applied espe- 
cially to driigs vvhbse adftliriistratiori affe^the cbri- 
tractibri rate of the heart. ^ 

circulatory: Pertaining to the heart aiid blood vessels: 

circulatory collapse: The failure of the cardiac and 
peripheral circUlatioil. 

circulatory system: The body system consisting of the 
heart and blood vessels; 

circumduction: Circular movement of a limb or eye. 

circus movement: As it pertains to heart stimulation, 
the circus movement of a stimulus causes reentry of 
formerly depolarized cells that are repolarized 
enough to accept the stimulus and depolarize again, 
passing along the stimulus to cells that are, in turn, 
repolarized and accept the stimulus, and around it 
goes again, causing rapid stimulation of the heart. 

cirrhosis: Clironic progressive fibrosis of the liver; 
often associated with heavy alcohol ingestion. 

clammy: Damp and usually cool. 

clavicle: The cbllarbone; attached to the uppermost 
part ofthc sterrium at a right angle, arid jbtris the 
scapular spine to form the pbirit bf the shoulder. 

clinical: Pertaining to the patient. 

clinical death: A term that refers to the lack of signs 
of life, wheri there is ho piilse arid ho blood pres- 
sure; occurs immediately afler the onset of cardiac 
arrest. ^ ' I 

clonic: Pertairiihg to a spasm in svhich rigidity and 
relaxatioii succeed each cither: / 

closed fracture: A fracture in which there is no laber- 
ation in the overlying skin; 

clot: A semisolid mass of fibrin and cells. 

ciabbing: Proliferation of soft tissue about the terminal 
phalanges of fingers «nd toes, without/ osseous 
change. / 

CNS: Abbreviaiion for central nervous sysl^m. 

.CO2: Chemical formula for carbon dioxidS. 
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coagulation: The process of changing a liquid into a 
thickened or solid state; the formatibn of a clot 

coalesce: To unite, to mix, to fuse j 

cocaine: A crystalline alkaloid obtairied ffbm Erythox- 

yTon coca (cbca leaves) iised as^a topical ariesthetic, 

but now used more ofteri as a ceritral riervous 

_ . " " " _ 
system stimularit; ofteri abused. 

coccyx: The lowest part bf th4 backborie; composed 
of three to fivf* small, fused vertebrae; also called 
^he tailborie. / 

coffee grounds vomitus: A/vomitus having the appear- 
ance arid consistericy of coffee grounds; indicates 
slow bleeding in the^ stomach and represents the 
vomiting of partially/digested bipod: 
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coke: Street name for cocaine; also cbllbqUjal for 
Coca-Cola, a popular soda drink, nbrialcdhblic and 
non addictive 

colic: Acute abdominal p'^iii cjiaracterized by intermit- 
teiit cramps^ common iii iriFarits and young cliiidrch; 
also, pertaining to the colon. 

Colles' fracture: A fracture at the distal end of the 
radius; can be accompanied by a fracture of a sriiall 
fragment of the ulnar styloid process. 

colloid: An intravenous solution containing protein. 

colostomy: The creation of an opening between the 
colon and the surface of the body to provide bowel 
drainage. 

coma: A state of unconsciousness frbrri which the pa- 
tient cannot be aroused even by powerful stimula- 
tion. 

comatose: lii a state of corria. 

come-a-lbng: A hand-operated winch of varymg ca- 
pacity {2-tbri capacity is standard for ambulance 
equipment); used to effect forcefui entry. 

commiriuted fraqture: A fracture in which the bone 
ends are broken into many fragments. 

cbmmoh bile duct: The duct formed by the union of 
the common hepatic ducts and the cystic duct; 
erripties into t le duodenum. 

communicable disease: A disease that is transmissible 
from one person to another. 

cdmpensatory pause: The longer than normal R-R in- 
terval occurring after a premature ventricular cbri- , 
traction; caused by the failure of the ventricle to 
contract after the atrial contraction which occurred 
during the PVG. 

complete heart block: A third degree AV block; the 
stimulus that stimulates the atrial cbritractibri does 
not cause the ventricles tb contract because the AV 
node will not allow the stimulus to pass through; 
ectopic focus causes ventricular cbhtractibri. 

•comp!iance: The quality bf yielding to pressure or 
force without disruptibh, or ah expresslori of the 
measure of ability tb db so; the ability of the lung 
to distend with air a.s it is forced into the airways. 

cbmpouhd fracture: Ah open fracture; a fracture in 
which there is ah bpeh wound of the skm and soft 
tissues leadihg down to the location of the fracture 

compress: A folded cloth' or pad used for applying 
pressure to stop hemorrhage or as a wet dressing. 

cbncavie: RoUhded and somewhat depressed or hol- 
lowed out. 

concussion:" A violent jar or shock; the central ner- 
vous system injury results from the impact. 

conductivity: fhe ability of muscle, including cardiac 
muscle to conduct a stimulus from one muscle fiber 
to another. 



cdhdiictor: Ahy substarice capabie of transmitting a 
stimulus. 

condyle: Rounded projCfction on a bone; may'be cov- 
ered by cartiiage at the joining with another bone. 

cohfrbritatibh: The techniique bf mehtioilirig to patients' 
significant points in their cbhvcrsation or behavior 
bf which they rriay hot have been aware; used in 
interviews with embtibhally disturbed patients: 

congenital: Referrihg tb ahy condition that is present 
at birth. 

cbhECStive heart failure: Excessive fluid in the lungs or 
tissues caused by the failure of the ventricles tb 
effectively pUhlp blood, 
conjunctiva: The delicate membrane that lines the eye- 
lids, and covers the exposed surface of the eyeball, 
connective tissue: The tissue that binds together arid 

supports the various structures of the body, 
conscious: Capable of responding to sensory stimuli 

and having subjective experiences, 
consent: An agreement by patients to accept treatmeht 
offered as explained by rnedical personnel, 

implied consent: An assumed consent given by ah 
unconscious adult when emergency lifesavihg 
treatment is required, 
informed consent; A consent given for treatmeht 
by a mentally corripeterit adult whb Uhder- 
stands what the treatment will ihvblve; can 
also be given by parent br guardiah of a child, 
as deTmed by the State, br for a mehtally in- 
competent adult, 
constrict: To be made smaller by drawing together or 
squeezing. 

constricting band: A bahd used to restrict the lympha- 
tic nbw bf blbbd back to the heart: 

cbrtagibus: A term that refers to a disease that is 
readily trahsmitted from one person to another. 

cbniagibus disease: Ah infections disease transmissible 
by direct or indirect contact; now synonymous 
with communicable disease. 

contaminated: A term used in reference tb a wbund or 
other surface tliat has been infected with bacteria; 
may also refer to polluted water, food, or drugs, 

contraction: A shortening of muscle fiber. 

contractility: The ability of any muscle fiber tb cbh- 
tract when it is depolarized by a stirriulus. 

contraindication: Not indicated;, a situatibh that pro- 
hibits the use of a drug or techhique. 

contralateral: On the bppbsite side. 

contusion: A bruise; an injury that causes a hembr- 
rhage in or beneath the skin but dbes hot break the 
skin. 
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cdnvection: The conveyance of heat in liquid or gas- 
eous form by movement of heated particles (as 
when the warm air of a room ascends to the ceil- 
ing); the loss of body heat to the atmosphere when 
air passes over the body. < 

conversion hysteria: A condition in which psychic 
energy from a repressed idea is converted into 
physical symptoms. 

convex: Rounded and somewhat elevated. , 

convuision: A violent in voluntary contract ion or series 
of contractions of the voluntary muscles; a fit or 
seizure. 

COPD: Abbreviation for chronic obstructive pulmon- 
ary disease. 

core temperature: A body temperature nfeasured cen- 
trally, from within the esophagus or rectum. 

cori'ufh: The fibrous, inner layer of the skin, the true 
: skin. 

cornea: The transparent structure covering the pupil; 

cbrhified: Converted iritd tough tissue; keratinized; 
used to describe the outermost layer of skin. 

cbrbriary: A term applied to the cardiac blood vessels 
that supply blood to the walls of the heart. * 

coronary /artery: One- of the two arteries arising from 
the aortic sinus to supply the heart muscle with 
bloisd. 

coronary artery disease: A progressive narrowing and 
eventual obstruction of the coronary arteries by the 
atherosclerotic process. • 

coronary bypass: The surgical procedure whereby a 
graft of part of the external saphenous vein is used 
to pass by a blocked coronary artery. 

coronary occlusion: An dbstructibh in the cbrdhary 
artery that hinders the flow of blood to some part 
of the heart; may be caused by riarrdwihg of tl?e 
vessel by atheromatous plaque or by a clot or by 
spashi of the vessel itself. 

coronary thrbjnbdsis: The blockage of a coronary 
artery by a clot. 

cbrticbsterbid: A class of drugs, similar to the natural- 
ly occurring steroid hormones, sometimes used to 
counteract inflammation. 

costal: Pertaining to the ribs. 

cbstbchbhdral: Pertaihirig to a rib and its cartilaginous 
pbrtidri attached to the sternum. 

cbstbvertebral angle: The angle fofmed by the spinal 
column arid the 12th ribs; the general anatomic 
Idcatidri df the kidneys. 

cbiiritef shock: The application of direct current to the 
patient in order to counteract some dysrhythmia of 
the heart. 

CPR: Abbreviation for cardiopulmonary resuscitation.' 



•cramp: A jjainful sijasm, usually df a muscle; a grip- 
ping pain in the abdominal area; colic. 

craniad:' Toward the head. - 

cranial: Pertaining to the skiilU 

criairiial nerves: The 12 pairs df nerves connected di-. 
rectly with the brairi. 

cranium: Skull. 

cravat: A special type df bandage made from a jarge 
triarigular piece df cloth and folded to form a bandj 
used as a temporary dressing for a fracture or 
wdiirid. 0 

crepitus: A grating sound heard and t^he sensation felt 
when the fractured ends of a bone rub together. 

crib death: See sudden infant death syndrome. 

cricoid cartilage: The thick ring-shaped cartilage infcj- 
. rior to the thyroid cartilage of the larynx. 

cricothyroid membrane: The fibrous tissue between the 
superior thyroid cartilage and the inferior cricoid 
cartilage. 

cricothyrotomy: An incision into the lower airway 
through the cricothyroid membrane. 

cricothyrotome: A surgical instrument used to make an 
opening into the trachea through the cricothyroid 
membrane. 

crisis: A critical turning point or juncture; appliiad td 
both medical and psychiatric problems. y/ 

croup: A cdmmdh viral disease df childreri; character- 
ized by spasm df the Jaryrix arid resultirig upper 
dirway dbstructidji. 

crbwbar: A Idrig metal bar with a chisellike point at ^ 
drie erid; used as a lever for prying. 

crowning: The stage df birth when the presenting part 
df the baby is visible at the vaginal orifice. 

crystallbid: A substance capable of crystallizafion that, 
in solution, may be diffused through animal mem-, 
branes; does not contain protein molecules. 

CSF: Abbreviation for cerebrospinal- fluid. 

comoiative action: Action of increased intensity evi- 
denced after several portions of the drug are taken. 

catancons: Pertaining to the skin. 

ciitdv- wn: Surgical exposure of a vessel to insert a 
cannula for the purpose of administering fluids or 
Other medications. 

CVA: Abbreviation for cerebrovascular accident. 

cyanosis: A blueness of the skin due to insufficient 
oxygen in the blood. 

cyclic: Occurring periodically. 

cystic: Pertaining to cysts; also to the urinary bladder. 
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D5W: Abbrcviatii n for dextrose 5 percent in water; a ^ 
solution of 50 grams in 1000 milliiiters water. 

D50W: Abbreviation ibr a solution oF dextrose 50 
perceiti in water;" 500 grams in 1000 rriilliliters 
water. 

barvon: A trade name for propoxyphericN a narcotic. 

jdiecerebrate posture: A posture assumed by a patient 
with severe brain dysfunction; characterized by ex- 
tension and internal rotation of the arms and exten- 
sion of the legs. 

decibel: A unit of measurement signifying the degree 
of loudness of sound 

decimal: A system of expressing fractions based on the 
number 10. 

- - - <: 

decompensation: Failure of the heart to mairitairi suffi- 
cient circulation of the blood. 

decompression: Removal of compression or pressure. 

decompression chamber: A chamber of compressed air 
into which a person may be- introduced to treat 
decompression sickness by recompressing the 
.person and gradually loweririg the pressure [n [he 
chamber to match the local atmosphere; aiso, hy- 
perbaric chamber. ^ 

decbmpressibn sickness: Bends; a condition caused by 
riitrbgeri bubbles that have returned to a gaseous 
state becoming lodged in blood or body tissues; 

- characterized by-pain in "joints and chest, itchi"g of " 
skin, pulmonary edema: 

decdntaminate: Remove foreign substance that could 
cause harm; frequently used to describe removal of 
radioactive material from person, clothing, or area. 

decorticate posture: The posture assumed by patients 
with a lesion at the brainstem level or above; char- 
acterized by tightly flexed arms, clenched fists, arid 
slightly extended legs. 

decubitus ulcer: A bedsore; ulcer caused by lack of 
blood supply to an area because of the pressure 
exerted on it by the part pressirig against the bed- . 
ding. 

defecate: To discharge feces ;Tbm the rectum. 

defibrillation: Removal of fibrillation; applying un- 
synchronized direct current electrical shock to ter- 
minate fibrillatibri. 

deribrillatbr: Ariy agent or measure th.^t causes fibriU 
lation to cease. 

definitive care: Care giyen tha^ will actually reverse, 
or act as a mediurn to reverse, a pathologic condi- 
tion. 

dehydration: Loss of water and electrolytes; excessive 
loss of body water; 



delirium: A riierital disturbance characterized by illu- 

sidris,_ hailUcinatidris, excitement, physical restless- 

riess, having a short duration. 
deliHiim tremens: DT's, a form of insanity^ often tern - 
' pbrary, causeJ by alcohoi poisoning; characterized 

by sweating, tremor, great excitement, precordial 

pain, anxiety, arid mental distress; occurs usually 

fbllbwirig heavy alcohoi intake: 
delusion: A belief or feeliijg jhat has no basis in faci; 

seen in several types of mental illness, 
demand pacer: An implanted or temporary elect rbnic 

pacer that stimulates the heart only if the normal 

heart stimulus is absent; 
demand valve unit: An intermittent, positive pressure 

breathing unit used to assist or control veritilatibn; 

with a manual control, it is acceptable emergency 

equipment. 

Demerol: A trade name for meperidirie hydrochlbride, 

a synthetic narcotic, 
demulcent: An agent, such as mucilage or oil, that 

soothes and relives irritatibri, especially of mucous 

membranes. 

dementia: Progressive mental deterioratiori due to or- 
ganic;disease of the brain. 

denial: The psychic defense mechanism of dealing 
with unwanted information or feelings by ignoring 
their existence. 

dependency: The condition of requiring help or sUp- 
^ - jiort-Trom another. " 

depolarization: The first step in activating a muscle or 
nerve cell; the membrarie changes polarity from an 
exterior pbsitivity to riegativity, caused by influx of 
sodium and calcium ibris into the ceil, expelling 
potassium; cbritractibri br coriduqtion, or both, 
occurs as a result bf the charige. 

deftolarizatibn wave: A stimulus causing depolariza- 
tion. 

depressant: An agent that lowers functional activity, a 
sedative. 

depressed fracture: A skull fracture with impaction, 
depressibri, or a sinking in of the fragments. 

depressibh: A mental state characterized by feelings of 
dejection, psychomotor retardation, insomnia, br 
weight loss, often of delusional proportion, 
derm*: Prefix meaning having to do^^with skin.^ 
dermis: The inner layer of skin;» contains the skiri 
appendages, hair follicles, sweat glarids, rierves, arid 
blood vessels. 

ctextran: A water-soluble pblysaccharide Used as a 
synthetic plasma volume exparider iri irifUsibris. 

dextrose: A preparatibri obtairied by the hydrolysis of 
starch; used as an irit ravenous riUtrierit; a sugar: 
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diabetes: A general term referring to disorders charac- 
terized By excessive urine excretion, excessive 
thirst, dixjd excessive hunger. 

, diabetes mellitus: A systemic disease marked by lack 
of production of insulin, which causes an inability 
to metabolize carbohydrates, r-esulting in an in- 
crease in blood sugar. 

diabetic cdiiia: Loss of consciousness due to severe 
diabetes mellitus which has hot been treated or to 
treatment which has hot beeh adequately regulated. 

diagnosis: The determination of the hature of a patho- 
logical cbhditidh. 

diagridstic signs: The indications of a patient's physib- 
idglc Stat? and the determinating factors for treat- 
/ment. 

dialysis: The passage of substahces through a mem- 
/ brane; the process of remdvihg uhdesirable factors 
/ from a fluid through a selectively permeable mem- 
/ brahe. 

/ diaphoresis: Profuse perspiration. 

/ diaphragm: The flat group of muscles and tendons that 
separate the abdominal and thoracic cavities. 

diaphysis: The shaft of a long bone. 

diarrhea: The passage of frequent watery or loose 
stools. 

diastole: The period of cardiac cycle in which the 
heart relaxes and the ventricles fill with blood. 

diazepam: A tranquilizer and mascie relaxant drug 
sometimes used for treatment of seizures; trade 
name Valium. 

diffusion: The process of spreading out without use of 
energy, as through a merhbrane as in dialysis. 

digestion: The process by which food is converted 
into simple chemical substahces that can be ab- 
sorbed by the ihtestines. 

digestive tract: The passage of tubes leadihg from the 
mouth and pharyhx to the ahus; the alimehtary 
tract; mouth, pharyhx, esophagus, stomach, small 
intestine, large ihtestihe, rectum, and anus. 

digitalis: A drug used ih the treatment of Heart dis- 
ease, especially heart failure ahd some atrial ar- 
rhythmias; a cardiac glycoside from digitatis purpu' 
ra, or purple foxglove, a common herb. 

* digitalis toxicity: A state caused by ati overdose of 
digitalis marked by anorexia, nausea, vomiting, 
yellow or green vision, and by increasing AV 
block, premature contractions, bradycardia. 

dilatation: The act of widening an orifice beyond its 
normal dimensions. 

dilated pupil: An ocular pupil enlarged beyond its 
normal size. 

dliation: The process of expahdihg or ehlargihg. 
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Dilaudid: The trade name for dihydromorphinbne, a 
drug with analgesia b( the narcotic variety, and a 
respiratory d-^pressant. 

diplopia: Double vision. 

direct current electric shock: Electric . shock derived 
from storage batteries, as opposed to electric shock 
derived from alternating current; preferred method 
of defibrillatibh. 

disc: The cartilaginous pad between the vertebrae that 
- separates ahd cushions them. 

discharge: Settihg free or liberatidh; release the electri- 
^cal charge ih defibrillatidh. 

diseritahgleineht: The freeing df ah entrapped victim. 

dislbcatibn: The^ state df being ftisaligrie the dis- 
placement df the ends df two bones at their Joint so 
that the jdiht surfaces are rid Idriger in proper con- 
tact. 

disorgariizatiori: A disturbed mental state characterized 
by the inability to estimate direction or location or 
to be aware of time or o- ler people. 

dispatcher: One who transmits calls to service units 
and sends vehicles and personnel on assignments. 

distal: Farthest from any point on the center or 
median line; in extremities, farthest from the point 
of junction of the trunk of the body. 

distention: The state of being inflated or enlarged, 
particularly of the abdomen. 

distortion: The state of being twisted out df normal or 
natural shape or position. 

diuresis: Increased secretion of urine. 

diuretic: Ah agent used to ihcrease the secretidh df 
urihe by the kidneys. 

diverticulitis: Ihflammatidh df a diverticulum df the 
cdldh. 

diverticiilosis: The presence of diverticula df the 

cdldh; having a small blirid pdiich dfT the luirieri df 

the cdldri. - 

% • 

bOA: Abbreviatidri for dead dn arrival. 

doll's eye reflex: A test for brain damage wherein the 
eyes move in the same direction as the head is 
turned from side to side, as if the eyes were painted 
(doll's) eyes. 

dominant pacemalf.er: That part of the cardiac conduc- : 
tion system that has control of the heart stimulus; 
normally the sinoatrial node. 

dorsal: Toward the back. 

dbrsalis pedis: The artery whose pulse is palpated dh 
the ddrsal part of the fodt (the instep). 

dbrsiflexibh: The turhing df the fodi dr toes upward. 
DOS: Abbreviation for dead at the scene. 
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drag: A general term i^!ef ring to methods of moving 
patients withpiit a stretcher or litter, usually effi- 
pldyed by a single rescuer. 

blanket drag: A , method by which brie rescuer 
encloses a patient in a blanket and then drags 
the patient to safety, 
clothes drag: A method by which dhe rescuer can 
drag a patient to safety by grasping the pa- 
tient's clothes and pulling him away from 
danger. 

fireman's drag: A method by which one rescuer 
crawls with a patient, Iddping the patient's tied 
wrists over the rescuer's neck to support the 
patient's weight, 
drape: A sterile covering used to cover an area that is 
to be operated on or examined; the material used 
for this purpose, 
dressing: A protective covering for a wound; used to 
stop bleeding and to prevent contamination of the 
wound. 

dfomotroi^ic: Affecting the conductivity of a nerve 
fiber, especiaiiy the cardiac conduction system; 
positive dromotropic describes a faster conduction 
than normal. / 

droplet contract: A means of Irans.nitting a commurii- 
cabie disease indirectiy by spray droplets from ah 
Infected person's coughing or sneezing. 

D.T.'s: See delirium tremens. 

dambcane: A tropical American herb (Diejffehbachia 
seguine) that when chewed causes the tbngUe to 
swell, may be severe enough to threaten the 
- airway. 

duodehtiin: The segment jbf the small intestines that 
lies just_ distal to the stomach, said to be about 
twelve. firigerbreadths in length. 

duplex: A radidcditimunicatidns system employing 

more than One frequency. j 
dura mater: The dutermdst and strojigest of the^ three 

mehihges. 

dying heart: A "heart with feebie, ineffectual ventricu- 
lar cdntractions; evidenced on EKG by greatly 
widened QRS complexes with electromechanical 
dissdciation; asystole. 

dys-: Prefix meaning bad, or difficult. 

dysarthria: imperfect afticulation due to disturbance 
of muscular control caused by damage to central or 
peripheral nervous system. 

dyscoiUugate vision: A condition in which the twd 
eyes are not aligned, but stare in different direc- 
tions. 

dysfunction: Abnormal fuhctidn of an drgari dr body 
part. 

dysmenorrhea: Painful dr difficult menstruation; men- 
striiai cramps. 



dysphagia: Ah inability to swallow or difficulty m 
swalldwiiig: 

dyspnea: Painful or difficujt breathing; usually used to 

mean rapid, shallow respirations; 
dysrhythmia: A disturbance in the cardiac rhythm. 



eardrtini: A flexible membrane that forms most of the 
outer wall df the tympanic cavity and separates jt 
frdm the external auditory canal; the tympanum. 

ecchymdsis: Blddd under the skin causing a biack and 
blue mark;'brUise. 

ECF: Abbreviation for extracellular fluid. 

ECG: Abbreviation for electrocardiogram; also EKG. 

eclampsia: A toxic condition of pregnancy, causing 
convulsions ^d coma, associated with hyperten- 
sion, edema, and proteinuria; 

* . : 

-ectomy: Suffix meaning surgical removal, as in appen- 
dectomy. 

ectopic: Out of place; located away from the ridrmal 
position. 

ectopic focus: A stimulus initiated away from the siri- 
oa'iiaj node. 

ectopic pregnancy: A pregnancy in which the fetu.s is 
implanted elsewhere than in the uterus, e.g., in the 
fallopian tube or in the abdominal cavity; produces 
abdominal pain, bleeding. 

edema: A cdhdjtidh in which fluid escapes into the 
body tissues frdm the va.scUlar df lymphatic spaces 
and causes Ideal df genefalized .^welling. 

EEG: Abbfeviatidri fdf electroencephalograph. 

EENT: Abbfeviation for eye, ear, nose and ihroat. 

effefeht: Conducting or progressing away from a 
center or specific site of reference. 

effusionr'^A leakage of fluid from tissues into a cavity, 

such as into the pleural cavity. 

___ ^ __\ 

ejaculation: A sudden act of expulsion; the expulsion 

of semen. 

EK6: Abbreviation for electrocardiogram. 

electrdcardibgram: A graphic tracing the elect rjicai 
currents generated by the process of depolarization 
and repdlarizatidn df the myocardial tissues. 

electrdcutidh: Death caused by passage of electrical 
current thfdUgh the body. 

(y _ _ _ _ _ : 

electrode: A probe used to sense electrical activity. 

electroencephalogram: A recording of the electrical 
potentials on the skull gefferated by currents ema- 
natirj^ spontaneously from nerve- cells in the brain. 

electrolyte: A substance whose molecules dissociate 
when put into solution. 
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electrolyte imbalance: A deviation from-thi? normal 
cdricentrations of serurri electrolytes dUe to exces- 
sive iritak^ or loss of various electrolytes. ' 

electrbmechamca! dissbci^itibrj: The state in which the 
electrical currents in the fieart are active but^ the 
rriechiihical (cohtrdciirig) action is hot effectively 
pumping blood; the EKG complexes may be pres- 
ent, but then is ho pUlse. 

eiectrdh: Ohe of the subatomic particles, usuiiily found 
negatively charged, circling the positively charged 
hUcleUs, 

eMxir: A liquid oral medication containing flavorings, 
sweetening, and alcohol. 

emaciation: A wasted condition of the body; extreme 
leanness. 

emboli: Plural of embolus. 

cmholisn: Tlic sudden blocking of an artery or vein 
by a clot or foreign material which has been 
brought to the site of lodgement by the blood cur- . 
rent. 

embolus: A clot or another plug brought by the blood 
from another vessel and forced into a smaller one, 
thus of itructing the circulation. 

embryo: In animals, the derivatives of the fertilized 
egg, that eventually become offspring, during their 
period of rriost rapid_ deyeloprrierit, in rriari, frorh 
about 2 weeks after fertilizatic^n^' to the end of the 
seventh or eighth week. 

emesis: Vomiting. 

emetic: Ah ageht that caUses vbmitihg. 

emphysema: A chronic lUhg disea^se caused by disten- 
tidh of the alveoli and/or destruction of their walls; 
a pathological accumulation of air in tissues, or 
organs, as in subcutaneous emphysema. 

EMS: Erriergericy Medical Services. 

EMT: Erriergehcy Medical Technician. 

EMT"A:^ Emergehcy .^edicaKTechniciah-Am , 

EMT-I: iEmergehcy Medleal Technician-Intermediate. 

EMT-P: Emergency Medical Technician-Paramedic. 

emulsion: A preparation of one liquid distributed in 
small globules throughout the body of a second 
liquid: used as a lubricant: 

encephalitis: Inflammation of the brain. 

encephalopathy: Any disorder of the braiij. 

endobronchial: Within the brcnrhus or bronchi. 

endocardium: The membrane Mning the inside of the 
heart. 

endocrine: Secreting internally. 

endoscope: An instrument for the exarninatibh of the 
interior of a hollow organ, such as the stomach or 
bladW. - 



eilddsteum: The tissue lining the medullary cavity of. 
bone. 

endothelium: The layer oi cpithcliai cells that jines the 
cavities of the heart and the blood and lymph ves- 
sels; and the serum-producing lining of the cavities' 
''of the body. 

endotracheal: Within or through the trachea, an endo- 
tracheal tube. 

endotracheal intubation: The insertion of a tube 
through the ^^^iJUth or nose and into the trachea. 

endotracheal tube: One of a series of graduated tubes* 
with or without inflatable cuffs, to be inserted iri; 
the trachea for the purpose of maintaining ah 
airway and/or delivery of oxygen. 

enteritis: An inflarnmation of the small intestine, usual- 
ly accompanied by diarrhea. 

enterocolitis: Iriflarrirriatiori of the srriall in lest i he arid 
colon. ^ 

eiiyenbmatibh: The pdisoribus effects caused by the 
bites, stirigs, or deposits of ihsects, spiders, shakes, 
or other pbisbh-carryihg ariimals. 

, enzyme: A prbteih substahce capable of accelerating 
or producing by catalytic action some change in 
another substance for which It is often specific. 

EOA: Abbreviation for esophageal obiu^^^ir airway, 
epi-: Prefix meaning on top of or above, 
epicardlum: The serous layer of pericardium covering 
the outside ofihe heart. 

epicondyie: A projection above a condyle, as the epi- 
condyie on the humerus, medial projection of the 
elbow. , — 

epidemic: An occurrence of a- disease among rriariy 
people over a given area. 

epidermis: The outermost and nonvascular layer of the 
skin. 

epidiik-al: Located outside or above the dura, the out- 
ermost rherribrane that covers the brairi. 

epiga^irium^The upper arid rriiddle regions of the ab- 
doiP'^n within the costal arigle. 

epiglbttis: The lidlike cartilagihbUs structure over- 
harigirig the superior ehtrahce to the larynx and 
servirig to preveht food from ehteriiig the larynx 
arid trachea while swallowing. 

epiglottitis: A bacterial infection occurring in chU- 
dreh, marked by swelling of the epiglottis, bigii 
fever, pain on swallowing, and drooling: airway 
obstruction can result with great rapidity. 

epilepsy: A chronic brain disorder marked by paroxys- 
mal attacks of brain dysfunction, usually associated 
with some alteration of consciousness, abnormal 
motor behavior, psychic or sensory disturbances; 
may be preceded by aura. 
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epinephrine: A hormone released by the adrenal me- 
dniia which stim^iiates the sympathetic nervous 
system, prodncing vasoconstriction, increased heart 
rate and bronchodilatipn. 

epiphyseal injury: An injury thac rbsults in a break of 
a bone at the cartilaginous, epiphysis, a ?grbvvth 
center, at the end of a long boric, producing possi- 
ble deTormity or stunting of that borie. • 

epiphyseal plate: The disc of cartilage betweeri- the 
shaft and the epiphysis of a Ic^ig bone that exists 
duririg the growth. of the bone. 

epiphysis: Either erid of a long bone. 

epistaxis: Nosebleed. 

epitheliiiih: The p^^ rely cellular, avascular layer cover- 
ing all the free surface of the: body; cUtariedUs, 
rhucdus. and serdus fUhctidhs. 

erectile tissue: The tissue containing large vascular 
spaces that fill' with blood on stimulation, such as 
the penis, clitoris, and nipple. 

erythema: A redness of the skin produced by conges- 
tion of the capillaries. 

erythrocyte: A red blood CeH. 

eschar: A thick, coagulated crust or slough th.it devel- 
ops after a thermal burn, cauterization, or laceration 
of the skin; a scab. 

esophageal obturator airway: A device used to provide 
an adequate airway by blocking off the esophageal 
opening with a cuffed obturator arid providing veri- . 
tilatlon through a seriesfsdf side holes located at the 
level of the epiglottis. 

^sbphagvs^ The portion of the c^igestive tract that lies 
between the pharyrix arid the stomach. ' « - 

estrogen: One of the classes of female siex hdrmdries. 

ethandh Eth^'l alcohol, the type df alcdhdl preserit in 
alcoholic beverages. 

ethmoid: Bone found at the rddf df the ridse, the base 
of the cranium, arid between the eyes: through it 
pass the dlfactory nerves. 

etiology: The study df the factdrs that cause disease. 

euphoria: A feeling df well being and happiness; 

eustachian tube: The tube leading from the back of the 
throat to the middle ear; serves to equalize pressure 
in the middle ear. 

evaporation: Conversion of a liquid or solid to a gas. 

evert: To turn inside out; to turn outward. 

eviscerate: To remove or expose the intestines. 

exacerbation: A relapse or worsening of a disease con- 
dition, 

excitability: The capability of any cell to l^stimulat-- ' 
• ed to act. 

excitatibh stimultis: An electrical stiriiulus that arises 
through the physiologic capability df the heart's 




conduction system arid that causes the depolariza- 
tion -and* cbrisequerit cbritrattibri of the fibe^^ 

excoriati6ri:*Ariy superncial loss df subs!arice, sUcH as 
that produced dri the skin by scratching. 

excretion: The process whereb5^,lhe residue of food 
arid waste products df riietabdlisrii are eliminated. 

"^c^alatioh: The act df breathing dut; expiratidii. 
exophthaimns: Abnormal protr^ision of the eye. 

exostosis: A benign new growth protruding from the 
outer contour of bones and cjmracteristically 
capped by growing cartilage. y^' 

expectorant: A drug that loosens and facilitates the y 
removal of seoretions in the bronchial tulies. 

exsanguinate: To bleed 'to death. ^ 

extender: A person who cari help the riiedical profes- 
sional by performing some eriiergency riiedical jfrd- 
cedures when the professidnal can riot be on t he 
scene. Citizens whd are taught first_aid arid CPR 
techniques are extenders for the EMT-P; EMT-Ps 
are extenders for the physiciari.^ ^ 

extehsion: The prdcess df straigliteriirig; the mdverrierit 
by which the twd erids of a^y joined part are 
drawri away fro rii each other. 

external cardiac cbmpressibh: The method by which 
riiechariical depression df the lower half of the ster- 
riurii cdmpfesses the v^htricles and forces blood 
iritd the systemic and pulmonary circulation. 

extracelluiar fluid: The portioti[ of the total body 
water outside the ceils, composed of the interstitial 
and intravascular fluid. 

extract: A (concentrated preparation of a drug pre- 
pared by dissolving the drug in alcohol or water 
and evaporating, off the excess solvent'' to a pre- 
scribed standard. • • ."^^ 

extraoculular motion^: The movement of the eyes. 

extrasystoie: An extra heartbeat, often a premature 
contraction. 

extravasation: A discharge or escape, as df bldod frdrii 
a vessel into the tissues. 

extremity: A limb, an arm, or a leg. 

extricatibri: Diseritanglement; freeirig frdrri eritrap- 
ment. 

extriidec!: Pushed dut df ridrmal pdsitidri. 

exudate: Material, such as cells, fluids, deposited, in 
ti^ue§' dr dri tissue surfaces, usually as result df 
iriflariiriiatidri. 

eyelid: Either df the twd movable cdnjunctival-cutan- 
edus fdlds that prdtect the anteridr- surface of the 
eyeball. 
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""■^ facertiask: A cicvicc used for the administration of 
gascs, partiLuiiuiy oxygen; or for the redirection of 
room air; as in (he esopliagcaj obturator airway. 

facies: The expression or appearance of the face tfflh 
^ can he characteristic of various disease conditions. 

facliitation: tjic t^hnique of encouraging patients to 
'coniniunicale by small positive responses, such as 
nociciing ific head or saying see." 

Fahrenheit scjUc: The terriperature scale in which the • 

rrec/ing point is 32 degrees and the bbihhg poiiit at 

sea level is 2 12 degrees. 
faintinKr A niomentary loss of Cohscidusriess caused 

by insufficient bipod supply to the brain; syncope, 
fallopian tube;: TJiu-.bilateral tubes extending from the 

ovaries to the uterus. 
• false motion: A niotibri of an extremity or a part of 

the body where ordinarily there should be none, 

indicative of a fracture or dislocation, 
fascia: A sheet or band of fibrous tissue; lies deep 

under" the sfciri and acts as an anchor for muscle ' 

attachrneht. 

fatisiie fracture: A fracture in which the bone break's 
as a result of repeated stress that cannot be tolerat- 
ed tbat particular bone: most likely involving 
holies of feet or legs. 

fatty acid: Any acid derived from fats by hydrolysis. 

FCC: Abbreviation for Federal Communications 
Cdrtiniission. 

febrile: Pertaining to fever. "^""^ 

feces: The product expelled by the bowels; semisdft 
waste products of digestion. \ ■ 

Federal Comma nicat ions Commission: The principal 
regiilatory agency that assigns radio frequencies 
and licenses individuals and commuhicatidhs sys- " 
tefTis. 

, femoral: Pertaining to the Temur or thigh bone. 

femoral artery: The principal artery of the thigh, a 
conti^iuation of the iliac artery; supplies blood to 
the lower abdominal wall, the external genitalia, 
and the lower body extremities; pulse may be pal- 
pated iii the groin area. 

femoral head:. The rourided protuberance at the proxi- 

• mal end of ihe fertlur; fits into the acetabulum of 
the ihhbrninaie bone to make the hip joint: 

femoral pulse: Located approximateiy two finger- 
breadths inferior to the midpoint of a_ line between 
the anterior superior iliac spine and the pubic sym- 

femur: The boric that extends from the pelvis to the 
knee; the longest and largest bone of the body; the 
> . thigh bone. 



EKLC 



fetal death ci^tificate: The certificate required when a 
baby is born dead (stjlibirth); most states regard 
stillbirths of less than 20 weeks^ pregnancy iis-tibor- 
tipiis and may or rtiay hot feqlfire registration of a 
birth. 

fetus: The Unborn offspring in the postembryonic 
period after major structures have been outlined^ in 
man from 7 of 8 weeks after fertilization until birth: 

fever: An elevation df body temperature, beyond 
normal. 

fibrillation: Asynchronous^ uncoordinated contraction • 
of individual muscle fibers, producing no effective 
coritraclion; 

fibrillatdry ^ivaves: bn the EKG^ the waves that 
appear as numerous* dissimilar, "and irregularly 
shaped, rounded waves caused by chaotically firing 
multiple ectopic foci or nnultiple circus movements 
in muscle bundles: 

fibrosis: The' formation of fibrous tissue that causes 
scarring, usually as part of a reparative or reactive 
process. ^* 

fibula: TheVsnialler of the two bones of the lower leg; 
the rridst literal bone of the Power leg: 

first respbndef: A person who arrives first at the scene 
of a -^medical emergency, asually' police or fire- 
fighters. 

fissiire: A narrow slit or cleft, ^specially one of the 
deeper or more constant furrows separating the 
gyri of the brain: 

fistula: A deep sinuous passage or tract, often leading 
to an internal hollow organ. 

flaccid: A term meaning soft, limp,» without any mus- 
cular tone. 

flail chest: A condition in which se^^eral ribs ate 
broken, each in at least two places; or a sternal 
fracture or separation of the ribs from the sternum 
producing a free-floating segment of the chest Wall 
that moves paradoxically bri respiration. 

flail segment: That segment df the chest wall, in a flail 
chest injury, lying between the rib fractures and 
moving paradoxically with respiration. 

natulence: Excessive formatioh^df gases in stomach or 
intestine. 

nexibn: The act df bending, or the condition of being 
bent. 

flbwrrieter: A device used to measure the rate of any 
, agent ihtrbduced into a patient; specifically, used in 
cdririectiori with the use of oxygen. 

flow rate: The rate at which oxygen flows from a 
cyiinder; the rate at which an intravenous infusion 
is administered. 

flutter waves: Sawtooth waves, as atrial depolariza- 
tions, on EKG, indicative of atrial flutter. 
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follicre: A deep, harrow pit in the skin containing the 
root of the hair; the duct of the sebjaceous giand 

_ . opens, into the JbUicle. - : : : :: 

fontanel: One of the meitibrarie-cdver^^ spaces re- 
maining at the jurictidri of the sutures in an incom- 
pletely ossified skull; a baby's soft spot on his skull. 

fo6>drdp: A paralysis df the dorsiflexor muscles of the 
foot and ankle; the foot falls and the toes drag on 
the grduhd when walking. 

foramen: Any natural opening through a bone or 
other structure df the body; plural: foramina. 

forearm: The part of the upper extremity between the 
elbow and the wrist. 



foreskin: The free fold df skin that covers the glans 

penis more or less cdmpletely. 
Fowler's position: The head of the patient Js raised 18 

to 20 inches abdve level, with the knees of the 

patient raised^ also. 

fracture: A break or rupture in a bone. 

closed fracture: A simple fracture, one that does 

ridt cause a break in the skin, 
comminuted fracturej A fracture in which the 

bone is shattered, broken into small pieces, 
compound fracture: An open fracture, one in 

which the bone ends pierce the skin, 
greenstick fracture: An incomplete fracture, the 
bone is not broken all the way thrdugh, seen 
most often in children, 
impacted fracture: A fracture in which the ends 

of the bones are jammed together. _ 
oblique fracture: A fracture in which the break 

crosses the bone at an angle, 
open fracture: A coihpduhd fracture, one in 

which the skin is opehed.. 
simple fragure: A closed fracture, one in which 

the skin is riot brdfeeri. 
spiral fracture: A fracture in which the break line 

twists argurid arid through the bone. 

transverse fracture: A fracture in which the Break 
lirie extends acrdss the bone at right angle to 
the Idrig axis. 

fractiire-dislbcatidn: A fracture of a bone near an ar- 
ticular with a concomitant dislocation at that jdirit. 

, fracture of the hip: A fracture that occurs arthe upRcr 
end df the femur, most often at the neck df the 
femur. 

frequency: The number of waves per unit df time; also 
the number of occurrences of an illriess per unit df 
time. . 

frequency modulation: A method df cdrivefting an 
analog signal into a tone of varyirig pitch that can 
be transmitted over the radio. 

frontal: Pertaining to the forehead region, of the fron- 
tal bone; the positidri df facing straight ahead; the 
plane that divides the bddy into front and back 
parts. , i . _ ^ 



frontal lobe: The portion df the brain tinder the frdri- 
tai bone. 

frost n! p: The s uperficial Ideal tissue destruction 
caused by freezirigi^ limilSff iff scope an^^ 
destroy the full thickness df skin. 

frbstbite: The dariiage td tissues as a result of prd- 
Idriged expdsiire td extreme cold; 

fungus: Ariy vegetable organism of the class to which 
riiushrddms arid molds belong, many classes being 
pathdgeriic fdr man. 

fiirosemide: A potent diuretic agent used in the treat- 
merit df congestive heart failure and hypertensiori; 
trade natne j^asix^ 

fiise: Td unite or join together. 

fused joint: A joining of bones to form a rigid struc- 
ture, as in the skuil or sacrum. 



gaining access: Establishing a means of reaching the 
patierit whd is entangled in some problematic situa- 
tidri. 

gait: The manner in which a person walks. 

galea apdneurotica: The fibrous aponeurosis connect- 
ing the occipitalis muscle posteriorly and the frdri- 
talis muscle anteriorly; the tissue underlyirig the 
scalp and covering the skull. 

gallbladder: The sac located just beneath the liver that 
concentrates and stores bile. 

gamma rays: An electrbriiagrietic radiatidri emitted 

' from radioactive substarices arialdgdus td x-rays. 

ganglion: A knot or riiass; a grdup df nerve cell bodies 
located outside the central riervdus system. 

gangrene: Local tissue death as the result of an injury 
or inadequate blddd supply. 

gas garigrerie:_!A disease dfigJnating in a wound infect- 
ed with CTostrTdium peilfringem- results in rapid 
tissue destriictidri. 

gastric: Pertaining to the stomach. 

gastric juice: The digestive fluids secreted by the 
stdmach; a thin coioriess liquid that has an acid 
reactidri; contains maidly hydrochloric acid, pepsin, 
arid mucus. 

gastrdintestinai: Pertaining to the stomach and irites- 
tirie. 

gastrointestinai tract: The digestive tract, iricludirig 
stomach, small intestine, large intestirie, recturii, arid 
anus. 

gauge: A term that rejfers to the diameter~df a^needle- 
or a needle cannula. 

Geiger counter: An iiistftimerit cdrisistirig df a Geiger^ 
Muller tube arid the electrdriic equipment used m 
conjunctidri with, it; recdrds the current puisations 



A«19 



prdjdiiced by the- passage of radioactive particles 
within the tube gas. 

generic haiiie: The name given to a drug by the com- 

pany-that-fii^itianufiicnu simpiifietf 

version of the chemical name. 

genital system: The system inclading all the reproduc- 
tive organs: 

genitalia: The external sex organs. 

genitourinary systeni: The system including aii the 
organs involved in reproduction and in the forma- 
tion and voiding of urine. 

geriatric: A term that refers to the elderly. 

germicidal: Destructive to germs (microbes). 

gestation: The period of development of the young; 
pregnancy. 

gigahertz: A unit of frequency, equalling 1 billion 
Hertz; indicates frequencies of 1 billidri cycles per 
second. 

gland: An organ or any cell group that produces a 
secretibn not related to its ordinary heeds. 

Glasgow Coma Scale: A method of quantifying a pa- 
tieht*s state of cbhscidushess. 

glaucoma: A disease that produces increased pressure 
within the eyeball; can lead to blindness. 

glehbhumeral joint: The shoulder Joint; the joint be- 
tween the upper end of the humerus anCl the scap- 
ula. 

glenoid fossa: The hollow in the head of the scapula 
that receives the head of the humerus to create the 
shoulder joint. 

gldbulin: One of a class of simple proteins that are 
insoluble in water, solable in dilute salt solution, 
and precipitated by ammonium sulfate; found in 
human serum and tissue and in seeds and nuts. 

glomeralas: A small tuft or cluster, as of blood vessels 
or nerve fibers; specifically, the c|.uster :bf blood 
vessels projecting into the capsule ' of * each of the • 
urine-producing tubules of the kidney. 

glottis: The vocal apparatus of the larynx, cdhsists df 
the true vocal cords and the dperiihg between them. 

glucose: A simple sugar. 

glycogen: The form iii which carbdhydrates are stored 
in animal and human tissue. 

glycolysis: The breaking down of sugars into simpler 
cdmpdUhds. 

goiter: Enlargement of the thyroid, causing a swelling 
in the neck, caused by iodine deficiency in the diet. 

"gonad; An ovary^or~testisr 



gonorrhea: A contagious inflammation of the genital 
mucous membrane; the most common veneral dis- 
ease. 

grain: The unit of weight of the metric system. 



grand mai: A type of epHeptic attack; characterized by 
a short-term; generalized, convulsive seizure. 

granuloma: Any one of a la^^^ group of distinctive 
. z_ focal lesions that are. gran ulelik_e_o^^ 

as a result of inflammatbry reactions and ordinarily 
persist in the tissue as slowly smoldering inflamma- 
tions. 



gravid: Pregnant. 

groin! The inguinal region; juhctidh of the abdomen 
and the thigh. 

G-suit: An inflatable coverall suit that can be used td 
exert general body cdmpressidh; used by pildts. 

gtt: Abbreviation for drops. 

gullet: Esdphagus; the passage frdm the pharynx td 
the stdmach. 

gums: The dense fibrdus- tissue covered by mUcdUs 
membrane hdldirig the teeth in place; enveldpes the 
alvedlar prdcesses df the Upper arid lower jaws arid 
surrdurids the riecks df the teeth. 

H 

habituatibri: A sitUatidri iri which a patierit produces a 
tdlerarice td a drUg arid becomes psychologically 
deperiderit dri the drug. 

haif-ririg spiint:^ tractidri splint with a hinged ha[f- 
ririg at the upper end that allows the splinf to be 
used on either right or left leg. 

haiiucination: A sensory perception not founded on 
objective reality; may involve smell, touch, taste, 
sight, and hearing. 

haiincinogen: A drug or agent that has the capacity to 
induce hallucinations. ^ 



Hgb: Abbreviation for hemoglobin. 

HCT: Abbreviation for hematocrit. 

beadband: A band used td secure a patient's head td a 
spinebdard. 

head-tilt maneuver: A prdcedure for dperiirig the 
airway to relive dbstructidri caused by the tdrigue; 
with dne hand beneath the patierit's rieck arid drie 
harid dri the patierit's forehead the rieck is lifted arid 
the head is tilted backward as far as pdssible; riot 
recdriiriierided iri patients with possible neck injury, 

heart: A hdlldw muscular drgan that receives the 
blood from the veins, sends it through the lungs to 
be oxygenated, then pumps it to the arteries. 

heart attack: A layman's term for a conditjon resulting 
from blockage of a coronary artery and subsequent 
death of part of the heart muscle; an acute myocar- 
diatinfarcUon;_aJCo^ona^5^ 



heat cramps: A painful muscle cramp resulting from 
excessive loss of salt and water ^brough sweating. 
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heat exhaustion: A prostration caused~By~~exce^ive 
ioss of water and salt through sweating; character- 
ized by ciammy skin and a weak, rapid pulse. 

__Jiematemesis:. A_cond|tipn^^i^^ ^^^i?!}..^!}^^?^^'^^^ vomits 
blood: 

hematochezia: The passage of grossly bloody stools or 

bright red blood from the rectum. ? 
hematocrit: The percentage of red blood cells in the 

total blood volume 
hematoina: A localized collection of blood in an 

organ, tissue,, or space as a result of injury or a 

broken blood vessel. 

hemataria: Blood in the urine. 

hemic hypoxia: A condition of insufricient oxygen in 
the blood that is related to a diminished capacity of 
the red blood cells to carry oxygen. • 

hemiparesis: A weakness on one side of the body. 

hemiplegia: Paralysis of one side of the body. 

hemithofax: Refers to one side of the chest. 

hemodialysis: The process of remdvirig certain noxious 
agents from the blood by diffusidh through a semi- 
permeable membrane. 

hemoglobin: The Sxygeri carryirig substance of the red 
blood cells; when it has absorbed oxygen in the 
lungs, it is bright red and called oxyhemoglobin; 
after it has given up its oxygen to the tissues, ij js 
purple in cdldr and is called carboxyhemoglobin. 

hemolysis: The disintegration of the red blood cells 
due td an adverse factor, such as transfusion reac- 
tidri dr snakebite. 

hemophilia: An inherited blood disease occurring 
mostly in males, characterized by the inability of 
the blood to dot. 

hemopneamothorax: The accumulation of air and 
blood in the pleural cavity. 

hemoptysis: Coughing up blood from the lungs. 

hemorrhage: Abnormally large amount of bleeding. 

hemorrhagic shock: A state of inadequate tissue perfu- 
sion due to blood loss. 

hemostasis: The stopping or sldwirig of a hertldfrhage; 
the method of stopping hemorrhage. 

hemostat: An instrument for stdppirig hemdrrhage by 
compressing the bleeding vessel; a type of clamp. 

hemothorax: Bleeding iritd the thoracic cavity. 

heparin: A mucdpdlysaccaride acid, occurring natural- 
ly in tissues, but most abundant in jiver and lung; a 
drug td prevent clotting, used in embolism and 
other clotting problems. 

hepatic: Pertaining to the liver, 
hepatitis: Inflammation of the liver, 
hepatomegaly: A condition of having ah eri 
liver. 



n/e herhia:--The — abiiormal--pK>tiiusidn — oL-Jiny. organ 



through an bperiirig into aridthef body cavity; most 
common is the ihguihal hernia where a loop of 
intestine descends iritd the inguinai canal in the 

v^rbinr- — ^n^z;—— 



heroin: An alkaloid prepared from morphine by acety- 
lizatidri; formerly used for relief of coughs; because 
of the great danger df addiction foj lowing use of 
the drug, its manufacture and importation into the 
Uriited States is prohibited. 

Hertz (Hz): A unit of frequency measurement; 1 
Hertz equals drie cycle per second; 

Hg: Chemical symbol for mercury. 

hiatiis hernia: A protrusion of the stomach into the 
mediastinum through an opening in the diaphragm; 
can cause chest pain similar to angina pectoris dr 
that of acute myocardial infarction. 

hinge Joint: A specialized joint found in the elbow, 
knee. 

hip: The lateral prominence of the pelvis from the 
waist to the thigh; more strictly, the hip jdirit. 

hip joint: The ball and socket jdirit formed by the 
articulation of the head of the femur arid the ace- 
tabular fossa. 

histamine: A decdm posit ion product df histidine, 
formed in the intestines arid found iri itidst body 
tissues or prdduced synthetically; it causes dilation, 
and increased permeability df capillaries and stimu- 
lates gastric secretidri arid viscerai muscle contrac- 
tidri. 

history: Iriformatidri abdtit the patient's chief com- 
plairit, symptdrris, data leading up to the acute epi- 
sode, previdus illnesses, family history, and surgical 
histdry. 

hives: Red dr white raised patches on the skin, ^ften 

attended by severe itching; a characteristic reaction 

iri allergic responses, 
homeostasis: A tendency toward stability in the body's 

internal environment; a return to normal after ariy 

deviation. 

homocide: The act of deliberately taking aridther per- 
son's lifis. 

hormone: A substance secreted by ari eriddcririe glarid 
that has effects upon dther glarids dr systerris df the 
body. 

host: The drgariism that a parasite lives in or on. 

hostility: A strorig dislike, anger, dr resistance toward 
an iridividual, gfdup, dr idea. 

hot sticks: Wooden sticks that are rendered ndncdn- 
ductive by special treatment, used td manipulate 
• charged electric wires. 

hot wire: A wire through which ari electric currerit is 
passing; a live wire. 
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h.s.: Abbreviation for hbra somnl bedtime. 

humerus: The bone ofThe'upper arnT 

huniidificatibn: The process of adding water to a gas 
or to the atmosphere, making the gas or atmosphere 
minst: ^ — 

humidifier: A device used with an oxygen suppiy to 
mdisteh the oxygen and to prevent its drying effect 
dh the miicdiis miembrahes of the patient. 

humor: The extracellular fluids df the body; also, 
mirth. 

hydration: The state df water balahcie in the body. 

hydrauh'c-pbwered uiiit: A hand-dpefated hydraulic 
device used with attachments for raising, pushing 
apart, dr pulling of vehicles df material; useful in 
reaching arid extricating trapped victims. 

hydrbchlbfic acid: The acid in gastric juice. 

hydfbthofax: Fluid in the chest cavity. 

hygroscopic: Taking up and retaining waier readiiy. 

hybid bone: A U-shaped bone in the throat [ocated 
above the larynx at the base of the to^gue;^ provides 
the means to open the airway by lifting the mandi* : 
ble. / 

hyper-: Prefix meaning excessive, or increased. 

hyperactive: A term meaning excessively or pathologi- 
cally active. 

hypsraiimentation: The administration of greater thari 
optimal amounts of nutrients; needed in pathologic 
states requiring large amounts of calories for regeri- 
eration of damaged tissue. . 

hypercapnia: Excess df.dathbh didxide iri the blddd. 

hypercarbia: An excessive ariidurit df carbdri didxide 
in the blddd; a carbdn didxide pressure greater than 
45 to 50 torr. 

hyperemia: Ari increased blddd fldw td a part df the 



hyperterisibii: High blddd pfessufe, usaally in refer- 

erice_tQ^a di astolic pressure greatgt-th 

Hg. V 
hyperthermia: An abnormaily increased body tempera- 

tur^; hyper p yrexi a; 



hypefexterid: Ari dvef ex tension df a limb, df other 
part df the bddy. 

hypefflexia: Ari dvefactive feflex. 
hyperglycemia: An abndfmally increased concentra- 
tion of sugar in the blood. 

hyperkalemia: An excessive amount of potassium in 
the blood. 

. hypernatremia: Excess of sodium (Na) in the blood, 
hyperpnea: An increased depth of respiration, 
hyperpyrexia: An abfiormally high fever; hyperther- 
mia. 

hyperresonance; An abhdrriially increased resdriarice 
to percussion. 

hypersensitivity: A reactidri td cdritact with certairi 
substances; allergy. » 
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hypertonic: A solution having an osmotic pressure 
gfeatef than a solution to which it is being com- 
pared (usually the intracellular fluid, or plasma). 

hypertrophy: The morbid enlargement or overgrowth 
of any organ or part due to an increase in the size 
of its constituent cells. 

hyperventilation: An increased rate and depth df 
breathing resulting in an abridrriial Idweririg df arte- 
rial carbon dioxide, causing alkalosis. 

hypervolemia: Abnormally increased vdluriie as df the 
blood. 

hyphema: Hemdrrhage within the ariteridr chariiber of 
the eye. 

hypnotic: A riiedicatidri causirig sleep. 

hypo-: A j?refix riieariirig less thari, lack df, a deficien- 
cy. 

hypbaliiiieritatibri: Irisufficierit ridurishment. 
hypbcapnia: Tod little carbdri didxide in the blood. 
hyiR>cafbia: Ari abridfmally Idw cafbon dioxide ten- 
sidri iri^ the blddd. 

hypochoiidfiasis: Anxiety about one's health, with 
cdmplairit df mindf disorders. 

hypoglycemia: An abnormally diminished concentra- 
tion of sugar in the blood; insulin shock. 

hypokalemia: A low concentration of potassium in the 
blood. 

hyponatremia: Too little sodium in the blood, 
hypopharynx: The lowest part of the pharynx* leading- 
to the larynx and esdphagus. 

hypbpnea: Abnormal decrease Jn depth arid rate df 
breathing. 

hypbsensitive: Less sensitive than ridfriial. 

hypbtensibn: Ldw blddd pressure. 

hypothalamus: The pdftidri df the bfairistem that acti- 
vates, coritrdls, arid iritegfates pefiphefal autonomic 
riiechariisrils, eriddcririe activity, water balance, and 
aiitdriiatic furictidris, such as sleep. 

hypdthefmia: Decreased body temperature. 

hypotonic: A solution having an osmotic pressure less 
than a solution to which it is being cdriipared (usu- 
ally the Intracellular fluid, or plasriia). 

hypoventilation: A reduced rate arid depth df breath- 
ing resulting in a rise iri arterial carbdri dioxide 
pressure, aciddsis. 

hypbyblemia: A decreased amount df blddd in the 
bddy. 

SS3 



: ^ _ . ; 

hypovolemic shock: Shock caused by a reductidh in 
biood volume, such as caused by heiiibrirhage. 

l^poxeii^^ — 
the blood; an arterial oxygen pressure of less than 
60 torr. 

hypoxia: A low oxygen content in the 61 odd; lacK df 
oxygen in inspired air. 

I 

ICF: Abbreviatidn for intracellular fluid; 

icteriis: Jaiindice; the yellow appearance of the skin 

and other tissues due to the accumulaiion of bile 

pigments; seen in liver disease: ^ 

idiopathic: Of unknown cause. 

ididsyticmsy: Anything that is peculiar to the^individu-. 
al; an unusual reaction to a drug, food, idea, action, 
or substance that is peculiar to the individual. 

idioventricular: 0f^ or relating to, or afTecting the car- 
diac ventricle only; an idioventricular rhythm is 
'one that arises in the ventricle. 

Ileocecal valve: The protrusion of the terminal ileum 
into the large intestine at the iledcdlic jUnctidri; 
protects the terminal ileum frdqi feces forced back 
from the cecum. 

ileum: The most distal pdrtidh of the small intestine 
lying Between the jejunum and the cdldri. 

ileus: An intestinal dbstructidri cdmmdrily caused by 
paralysis of bowel mdtility caused by peritonitis or 
other inflammatdry process. 

ilium: Either df the twd btdad Uppermost portions of * 
the hip bdhe. 

IM: Abbreviatidn fdf intramuscular. 

immersion feet: A disorder of the feet following pro- 
longed immersidn ~ih"waterl~ when" fi rst removed 
from the water, the patient*s feet are swollen, cold, 
waxy white with cyanotic areas, and anesthetic; a 
short time later the parts become red and hot and 
the swelling increases. 

immobilization: To hold a part firmly in place, as with 
a splint. 

immobilize: To make incapable of moving. 

imnrane: Resistant to an infectious disease. 

Immunization: The process or procedure by which 
resistance is produced in a living dfgariism; vaccina- 
tion. 

Impaled plyect: Ah dbject that has caused a puncture 
wduhd and remains embedded in the wound. 

incision: A wduhd usually* made deliberately in con- 
nectidh with surgery; a clean cut as opposed to a 
laceration. 

IncompatiU^^ in biood typing, the situation in which 
donor and recipient blood cannot be mixed without 



ihcoihplete AV block: A delay or intermittent disturb- 
ance in the cdriductidn df the stimulus froni the 
atri a to the ventricies, occurring in Jtfae AV junc- 
tidh, AV ndde, bundle of His, or bundle branches; 
causes prolongation of the JP-R interval or absent 

_ . QRS_ complexes,. _in _ Rresjnce of_i 
peariiig P waves; first or second degree block. 

incontinence: An inability to prevent the release of 
urine or feces: 

incubation: The time period between exposure td an 
infection and the appearance of the first symptdiris. 

incubator: A device that provides prdtectidn arid tem- 
perature control for a newborn irifarit dr a high risk 
infant of any age. 

indicatibn: The circumstarices iri which a drug or 

. other treatment is df value in the care df a patient;' 

indirect contact: A means df trarismitting a communi- 
cable disease thrdiigh the Uise of a vector, a third 
item that acts a mediary. 

indwelling catheter: A hollow tube that has been in- 
serted iritd the lumen of a vessel, or in^ hollow 
di-gari, fdr the purpose of transferring some liquid 
either into or out of that structure. 

infarction: The death (necrosis) of a localized area of . 
tissue by cutting Off its blood supply. 

infect: To contaminate ah organism with a disease- 
inducing substance. 

infectipn: An invasion of a body by disease-producing 
organisms. 

infectious: Capable df being trarisriiitted by irifectidri. 

inferior: Ariatdriiically, situated beldw, dr directed 
downward, dr the Idwei" siirface or part df a struc- 
ture. 

ihfeiipr vena cava: One of the tN\^ largest veinsj^njhe 
"^bddy tliat empties venous blood into the jight 
atritirii receiving blood from the lower extremities 
arid abdominal organs. 

iiifiltration: Leakage of fluid into the interstitial com- 
partment, usually as a result of improper cannula- 
tion of a vein, or by design, to render insensitive 
the area of surgical procedures, such as suturing. 

ihnammatibh: A tissue reactidri td disease, irritation, 
dr infectidri, characterized by pain, heat, redness, 
arid swellirig. 

irifiisibn: Iriductidn by gravity of a therapeutic fluid 

dther than blood into a vein. 
Irigestant^ That which is taken by mouth, ingested, 
ingestion: intaking of food or other substances 

through the mouth, 
inguinal: Pertaining to the groin. 

inhalation: The drawing of air dr other substances irito 
the lungs. 



injection: The forcing of a liquid through a needle or 
other tube into subcutaneous tissues, the blood 
vessel, a muscle mass, or an organ. 



interstitial fluid: The fluid bathing the cells; part of 
they^ extracellular fluid; cbhtiriubus with the lyrti- 
pathic fluid. 



innervation: Nerve supply to an area; distribution of 
the nerves. - 

ihnbcuoiis: Not harmful. ~ 

ihnbinlhate: Nbi named; having rid riartie. 

irinbiniriate artery: The brachiocephalic artery; arising 
at the aortic arch; it supplies head arid arm bri the 
right side, dividirig iritb the right subclavian arid 
right cbmriibri carbtid arteries. 

iririoirimate bdrie: Orie of two bones forriiitig the pelvic 
girdle; rnade up of the fusion of the iliUm, ischium, 
arid pubis. 

iriotrdpic: Tending to increase the force of cardiac 
contraction. 

mset-tidn: The point at which a muscle is attached to 
the bone or fascia that it moves. 

inspection: A careful visual examination of the patient; 
for the purpose of identifying any abnorrriality. 

inspiration: Inhalation. / 

insafficiency: The condition of being inadequate. 

' insufflate: To blow a powder, vapor; or gas into a 



cavity. 



/ 



insulation: A nonconducting substance that offers a 
barrier to the passage of heat or electricity. 

insulin: A hormone secreted by the islets bf Langer- 
hans in the pancreas; essential for the proper metab- 
olism of blood sugar. / / 

insulin shock: Nbt a true fopm bf shbck; hypbglyceriiia 
caused by excessive irisuliri dosage, characteriz:ed 
by sweating, trerribr, anxiety, unusual behavior, ver- 
tigb, and diplopia; may cause death bf brain ,i^ells. 

iriteguinerit: A cbveririg br sheath; the skin. / 

intercostal: Betweeri the ribs. 

iritercdstal muscles: Muscles betweeri the ribs/ 

iritercdstal space (ICS): The space between the fibs; 
identified by the riumber of the rib/abdve that 
space, e.g., the first intercostal space/is the space 
below the first rib, directly above tjie second rib. 

intertiiittent positive presisure ventilation: Assisted or 
conirolled ventilation; most often^^upplied by bag- 
valve-mask or by demand valv^; mouth-to-mouth 
ventilation. 

internodai conduction patfavK&ys: ^he cardiac conduc- 
tion system in the atria; characterized by specialized 
conductive tissue paths fro^ the SA node to the 
left atrium and through both atrial musculature, 

terminating at the AV junction. 

. / . . .. 

internuncial neuron: The neurons that serve tb cbri- 

nect nerve cells and ceriters. 



ihteKrdchariteric-.area: The- area betweeri the greater 
^arid lesser trocharitcrrs bf the feriiiif. 

iriterveritiiCTilar sefituinrf The iriembraridus-muscula^^ 
wall dividirig t!ie fight arid left veritficles of the 
heaft. 

iiitervertebfal dice: The pad of fibrdcaftilage between 
the bodies of adjacent vertebrae. 

intestine: The pdftidri df the alimentary canal extend- 
ing frdm the pyldfUs td the anus, 
large intestine: The pdrtion of the digestive tube 
extending from the ileocecal valve to the anus; 
com posed of cecum, colon, and rectum; the 
large bowel. 

small intestine: The portion of the digestive tube 
between the stomach and the cecum; composed 
of the duodenum, the jejunum, and the ileum; 
the small bowel. 



intima: The tunica intima; the innermost layer of 
tisspe forming the wall of an\ artery; capillary, or 
vein. 



intoxicate: To poison; commonly, to cause diminished 
nnental control by means of drugs, alcohbl. 

intracardiac injection: An injection bf medicatibh di- 
/ rectly into the heart chamber thrbiigh the thoracic 
/ arid ventricular walls. ^ 

intracellular fluid: The pbrtibri of tbtal bbdy water 
cdritairied within the cells. 

iritfacefebfal: Withiri the cerebriirii. 

iritfacefebfal heiriatdiria: An extfavasatidri df blddd 
• withiri the bfairi. 

_intrilcranial:_Within_the-skull.-^^^ — 



intfamuscular: Within the muscle. 

intravascular fluid: The portion of the total body 
water contained within the blood vessels. 

intravenous: Within or into a vein. 

intravenous fluid: Sterile water containing additives 
such as electrolytes and/br sugar in varibus cbmbi- 
riatibris arid cbriceritratibns for the _purpbse bf ad- 
miriisteririg tb patierits per veribus irifusibri. 

iritririsic: Of iriterrial brgaris; iririate. 

iritubatibri: Ari irisertibri of a tube iritd ari dfgan that is 
cbririected td the butside of the bddy by means df a 
hdlldw tube; cdrnrndrily, the inseftidri df a tube iritd 
the tfachea df esdphagus. 

intussusception: A slipping of a segment of intestine 
into an adjacent segment. 

inveraion: A turning inward; inside out; or upside 
down or other reversal of the normal relation of a 
part. 
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iiivpliiiitiry action: An act performed independent of 
the wiii; riot vdluntary: 

iiivbliiiitary cdmmitirient: The commitment patient^ 
— to a hb spitahJcnrrtreatmen^ 
the jiatierit's will. 

InvciuntfUT musclerT^ act without vdl- 

untary control; smooth muscle. 

ion: An atom or group of atoms carrying a positive 
(cation) or negative (anion) charge of electricity. 

ionization: Dissociation of matter into ions; such as 
salt, when added to water, breaks down into 
sodium (Na) and chlorine (CI) ions. 

ionization chamber: A chamber for detecting the ibri- 
ization of an enclosed gas; used for determining the 
intensity of ionizing radiation. 

ionizing radiation: Any radiation resulting when a 
stable,, neutral atom is disrupted, releasing individu- 
al ions that bear either positive or negative charges. 

ipecac syrup: A medication used to induce vomiting. 

IPPV: Abbreviation for iritermitterit positive pressure 
ventilation. 

iris: The colored portion of the eye that surrounds the 
pupil. 

irritatibh: The act of stimulating; undue sensitivity; 
slight or temporary disruption of tissues. 

ischemia: A reduced blood flew /into a portion of 
tissue due to riarrdwing or occlusion of the artery 
for that area, thereby producing tissue anoxia. 

Ischial tuberosity: A protuberance on the inferior sur- 
face of the ischium lateral to the anus and bearing 
weight when the person is seated. 

ischium: Either of the two lowermost portions of thp 
iriridmiriate_bone«_^ , _ 

islets of Langerhans: the cluster of cells in the pan- 
creas that produce insulin. 

i{»»electric line: The baseline of an EKG. 

isoproterenoh A drug that stimulates the beta recep- 
tors of the body; beta adrenergic, trade name: Isu- 
prel. 

isosorbide: A drug of the nitrate family (isdsorbide 

dinitrate) that acts as a vasddilatdr; used for angina 

pectoris; trade name: Isdrdil. 
isbtbnic: Having the same dsmdtic pressure as a refer- 

ence solutibri; usually the intracellular fluid, or the 

red blck)d cell. 
-Itis: A suffix rileariirig iriflamtnation. 
IV: Abbreviatidri fdr intravenous. 



jaundice: The presence of excessive bile pigments in 
the blood stream that give the skin, mucdus mem- 
branes, and eyes a distinct yellow cdldr. 



jaw thrust maneuyer: A i>rbcedu^^^ opening the 
airway, wherein the jaw' is lifted arid pulled for- 
ward to keep the tdrigiie frdrii fallirig back into the 
— laitH^a^i : ~ — 

jejunum: The second pdftidri df the small intestine, 
between the dudderiurtl arid ileum. 

jbiiit: The pdirit at which twd df more bones articu- 
late; coriirilorily, pditidri df marijuana; 

joint capsule: A fibfdus sac that, with its synovial 
liriirig, ericldses a jdirit. 

jugular: Pertairiirig td the neck; large vein on either 
side of the rieck, draining the head via its porti^KJ^ 
riariied extefrial jugular, or draining the brain viaN 
the iriterrial jugular. 

jump kit: A closed container fitted with necessary 
pdrtable equipment and supplies to be used in the 
eriiergericy care of patients who are treated away 
. frdrii the ambulance. 

junctional rhythm: An arrhythmia arising from ectopic 
foci located in the atrioventricular (A V) jurictidri, 
characterized by absence of positive P wave, short 
P-R (far point of visual accommodatibh) interval, 
and a rate in the range of 40 to 60 beats per rriiriute, 

jaxta-: Prefix meaning near; close to; as iri juxtapdsi- 
tion. 



k"*": The chemical symbol for potassium ion. 

kalemia: The presence of potassium (K) in the blood; 

potassium is normally. present in the blood, 
kaliurisis: Abnormal excretion of pdtJissiurii iri the 

urine. 

keep opeii_rate: _A very slow rate of IV irifusidri_de-_ 
signed to keep" the route open arid riot permit the 
line to clot; a rate of 25 milliliters per hdur (Ameri- 
can Heart Association.) _ 

keratin: The hdrny prdteirilike substarice in the upper 
layers of the skin that is also the principal constitu- 
ent of the hair arid riails. 

keratinize: To becdme cdrriified. 

kernictenis: A cdriditidri with severe 'neural symp- 
tdms^ assdciated with high levels of bilirubin in the 
. bldbd.^ „ . 

ketpacidbsis: A cdriditidri arising in diabetics where 
their irisuliii ddse is insufficient to thejr needs; fat is 
riietabdlized, instead of sugar, to ketones; character- 
ized by excessive thirst, urination, vomiting, and 
hyperventilation of the Kussmaul type. 

ketone: A compound that is organic jnd derived by 
oxidation from a secondary alcohol; prdduced by 
metabolism without sugar. 

keying: Activating a transmitter. / 
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kidneys: The paired organs located in the retroperi- 
toneal cavities that filter blood and produce urine; 
aisd act as adjuncts to keep a proper acid-base 
balance, = 



lactic acidosis: An excessive amount of lactic acid in 
the biood causing a low blood pH. . 

iadder splint: A fiexibj ejp lint consisting two stbati- 
-wi res -and finer— crosswiresr^esembles~ir^ 



kilogram: A unit of measurement in the metric system, 
equai to 1,000 grams or 2:2; pounds: 

kiiohertz (kHz): A unit equaling 1,^90 Hertz; indicates 
frequencies of 1,000 cycles per second. 

kimmelstiel-U^flson syndrome: intercapillary glomeru- 
losclerosis; kidney failure. 

icnee: A hinge joint between the femur and the tibia. 

KVO: Abbreviation for keep open, or keep vein open, 
a slow drip rate. 

Kussmaui's respiration: A deep, rapid respiration char- 
acteristic of hyperglycemia, or diabetic coma, 
caused by acidosis and the necessity of the body to 
blow off carbon dioxide as a compensatory mecha- 
nism. 



labia: The lips; the folds of skin and mucous mem- 
branes that comprise the vulva. 

labor: The muscular contractions of. the uterus de- 
signed to expel the fetus from the mother. 

lacerate: To tear or cut roughly. 

laceration:^^ A wound made by tearing or cutting of 
body tissues. 

lacrimal system: The system that produces and se- 
cretes tears; includes the lacrimal gland and its ex- 
cretory ducts, lacrimal cahaliculi, the lacrimal sac, 
and the nasolacrimal duct. 

lacrimal duct: A short canal that leads from each 
-lower eyelid tO the nose, cdhductihg Tea^^ 
the lacrimal sac (the upper dilated pbrtidh of 
the nasolacrimal duct): also called lacrimal cah- 
aliculi. : 
lacrimal gland: A small gland located in the Upper 
outer angle of the orbit that secretes the tears, 
lacrimal puhctum: The small mound at the inner 
angle of each lower lid containing the upper 
opening of the lacrimal duct. 

iactated Ringer's solution: A frequently^ used :steri[e 
intravenous solution containing sodium, potassium, 
calcium, and chloride ions in approximately isotonic 
concent! ations; lactate is added as. a buffer for aci- 
dotic conditions. 

lactation: The period when the baby is nourished at 
the breast; the secretion of milk. 

lactic acid: An organic acid normally present in tissue 
and produced in carbohydrate matter by bacterial 
fermentation; one of the acids produced by anaero- 
bic metabolism, contributing to the acidosis jDrb- 
duced in cardiac arrest. 



ladder, 
iandline: A telephone line. 

laparotomy: Incision in the abdominal vyall; usually for 
the purpose of ihspectibn of viscera for abnormali- 
ties. ■ 



laryngectomee: A person who has undergone a total 
or partial surgical removal of the larynx. 

laryngectomy: The surgical removal of the larynx. 

laryngoscope: Ah ihstrumeht used for directly visualiz- 
ing the larynx and its related structures. 

laiyngospasm: A severe 'cdhstriciidn of the vocal 
cords, often in response to allergy or ribxidUs stim- 
uli. 

laryiigbtrachebbrbhchitis: CrdUp; inflammatidn of the 
larynx, trachea, and bronchi. 

larynx: The organ of voice production. 

laser: A device that produces/ a beam of coherent, 
monochromatic visible light. 

lateral: Of br tbvvard the side; away from the midline 
df the bddy. / 

laterai malleblus: The rounded projection on the later- 
al side of the ankle joint: - 

lavage: A washing-out of a hoilow^organ; such" as ffie" 
stomach. 

lead: A recording on electrocardiogram that reflects 
the flow of electrical current produced by the 
heart's depolarization from a certain position of the 

— body: — 

left heart: Comprised of the left atrium and left ventri- 
cle. 

left heart failure: Failure bf the left ventricle tb effec- 
tively pump blbbd, causing excessive backup bf 
blood intb the lungs as well as causing pddr perfu- 
sion bf brain, kidneys, and bther parts df the body; 
pump failiire; cardidgeriic shdck may be the out- 
come. 

leg: The Ibwer limb generally, specifically, that part 
df the Idwei- limb extending from the knee to the 
ankle. 

lens: The portion of the eye that focuses light rays 

onto the retina, 
lesio^: A distmct area of pathologically altered tissue; 

an'injury or wound. 

lethal: Fatah 

• * _ , _ _ 

lethargy: A lack of activity; drowsiness; indifference. 

leukemia: A disease of the blood-forming organs, 
charactenzed by proliferation of white blbbd cells 
and pathological changes in the bbne marrbw and 
other lymphoid tissue; cancer bf the blbbd. 
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leukocyte: White blood ceil: ' ibtjbh: Any liquid mediciiiaip^eparatidn ihteh^^^ 

. i- , - _ — toeal aorilieation: ^_ 

levatiM ^i! The m uscle that drawszth f nniis iipM^fir r l in . . . '".. JT . ,— — -: y;;^-;- 

floor; the mujor muscle affording fecal cdhtiiieiice. nist that induces sch.zophren.c-hke states m 

uoor, iiic J hufflans, with hallucinations that . are visual rather 

levator palpebrae: The muscle that raises the upper ^^^^ auditory; may produce psychosis; used in the 

eye lid. treatment of chronic alcoholism and psychotic dis- 

iidocaine: A drug used to prevent or termihate life- f-.-ders. 

threatening ventricular dysrhy thmias by suppressing j^^^^^. j^^fg^s to the five vertebrae between the tho- 

ventricnlar ectopic activity; trade name: Xylocaine. ^^^^ vertebrae; also to the region of the 

iife-threatening arrhythmia: Any arrhythmia that j^q^j^ between the costal margin and brim of the 

causes compromise of the cardiac bUtpUt, usually pelvis. 

ventricular in origin but may be of atrial origin ^^-^^^ j.^^ vertebrae between the superi- 

especmlly if the rate is either extremely slow or thoracic and inferiorly oriented sacral 

extremely rapid (less than 40 or more than 166 per vertebrae. 

mmute.) luiSbosacrfl plexus: The network of nerves formed by 

ligament: A tough band of fibrous tissue that connects ^^.^^ anterior primary division of the 

bone to bone or that supports any organ. lumbar, sacral, and coccygeal nerves. 

ligate: To tie or bind with a ligature. lumen: The-'cavity or channel within a tube. 

ligature: Any substance, such as catgut, cotton, silk, ^.^^ ^j^^^^^ ^j^^^ gj^^t 

wire, or artificial fabric, used to tie a vessel or ventilation and oxygenation. 

strangulate a part. . _ lye- A solution of alkaline salts obtained by the leach- 

iimb presentation: A delivery in which the presenting ^^^^^ 

part of a fetus is an arm or a leg. ^;,^.,i„»ie in fh#. 

^ , , , lyitiph: A Straw colored fluid that circulates in the 

linear Fracture: A fracture running parallel to the long ,yinphatic vessels and interstitial space. 

axis bfthe bdne. . . Anr one of the round, oval, bO??!!: 

iinear^^kuii fracture: A^ullji^re that runs in^ a shaped bodres-located-llWTli^Surs^^ 'y*"" 

- - straight-line. phatic vessels; producing lymphocytes and acting as 

Hiieinan's glove: A rubber-lined leather gibve, especial- fjng^j for lymphatic system; when there is infection 

ly designed not to conduct electricity. present, the lymph nodes in the area swell and are 

liniment: A liquid drug for external Use applied by ' detectedjnore e^illy„i^^ 

-using gentle friction; usually irritating to the tissue lymphoid tissues: A three-dimensibnal network^ of 

and by increasing blood flbw in the area, reduces found in the lymph nbdes, spleen, thymus, 

pain and stiffness. ,adenoids, and tbnsils that intercept and destroy 

lipid: Fat; any one of a grbUp bf fats that is insoluble pathogenic substances. 

in ^water but soluble in fat sblvents. ^ 

listless: A condition characterized by a lack of inclina- . ... 

tion toward exertion. Magili forceps: An mstrument, similar to scissors, but 

^ t ' » • cf,„H without sharp points br blades, to remove foreign 

liter: A unit of volume measure of the metric stand- _^ ^ ^ ^^f, ^ 

ard; equal to 1000 milliliters and 1.04.quarts. S^oscope. , I " " 

litter: Stretcher. malaise: A general feeling of vague bodily discomfort. 

live-birth certificate: A certificate proving tjiat a live Cancerous; tending to become progressive^ 

bir^ has occurred, regardless of the length of the ^^^^^ 

pregnancy. _ malingering: Willful, deliberate, and fraudulent feign- 

liver: The large organ in the right upper quadrant of .^ 8 exaggeration of the symptoms of illness br 

the abdbm^n^hat.secretes bile, produces many es- ^ ^ consciously desired end., 

sential proteinSvv detoxifies many substances, and J - 

Ses glycogen \ malleolus: The large, rounded bony protuberance on . 

. X, ^ r rirr, either Side of the ankle joint. 

ioadine dose: A single law dose of a drug that pro- ,, » r 

duces ihe high blood iX^ necessary to achieve the malnutrition: Any disorder of nutritibn; usually taken 

. drug's therapeutic effect. X to mean too little nourishment. 

log roll: A method for placing a patient bn a carrying mandible: The lower jawbbne. 

device, usually a long spinebbardbr^^flat litter; the ^tmia: Disordered mental state bf extreme excitement, 
patient is rolled bri his side, then back^n^he litter. 
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cord and brain; the dura mater (external), arachnoid 
(middle), and pia mater (internal). 

meningitis: An inflammation of the meninges; charac- 
terized by a stiff neck, fever, and delirium. 

menopause: The point that marks the permanent cessa- 
tion of menstrual activity. 

menbirliagia: An excessive flow during a menstrual 
period. 

menses: The normal periodic discharge of blood fluid 
fTom the uterus; menstruation . 

menstrual flow: The regular discharge during menses 
consisting of blood and the shed endometrium 
(mucous membrane lining of the uterus). " 

menstrual period: The time period of the mehstriial 
flow; usually from 3 to 7 days. 

mescaline: The most active alkaloid present in the 
mescal cactus^ produces effects similar to those pro- 
duced by LSD, such as ah alteration in mood, 
changes in pefceptibh, visual hsUlucihatibhs, and ah 
ihcrease ih body temperature and bldod pressure. 

mesehtary: The tissues by which the ihtestihes are 
cdhhected to the back surfaces of the abdominal 
cavity. 



elation _and_depression: - — 

manubrium: The upper portion of the Sternam to 
which the clavicles and first two pairs of ribs are 
attached: 

marrow cavity: The central cavity in the shaft of the 
long bone where yellow marrow is contained. 

MAST: Abbreviation for medical antishock trousers, 
or military antishock trousers. 

mastoid: A portion of the temporal bone that lies 
behind the ear, contains spongy bone tissue. 

maxilla: The bone of the face that contains the alveoli 
of .the upper teeHi. 

maxillary artery: The artery on both sides of the face 
that supplies blood to the face; palpable in front of 
the ear. 

mean arterial pressure: The pressure measurement 
midway between the systolic and diatblic pressures. 

meatus: a general term for ah bpehihg or passage ih 
. the body. 

exterhal urethral meatus: Ih the male, a slitlike 
bpehihg of the urethra in the glahs pehis; ih 
females, .the exterhal brifice bf the urethra ih 
the vagiha. 

meconium: A^jiark greeh mucjlagi nous ^ubstah 
— the^ntestiTie"75fX'ftni^^tefitr^fet being a mixture of 



the secretions bf the ihtestihal glahds ahd sbme am- 
niotic fluid. 

medial: Toward the midlihe of the body 

medral'maijeoias: The rounded projection on the 
medial side of the ankle joint. 

median nerve: A nerve that arises by two roots from 
the medial and lateral cords of the brachial plexus; 
controls sensation of the central palm, the thumb, 
and the first three fmgers, as well as the ability to 
oppose the thumb and the fifth finger. 

mediastinum: The space within the thorax that con- 
tains the heart, pericardium, large blood vessels, 
vagus nervCj trachea and esophagus; located be- 
tween the left and right pleural spaces. 

medulla oblongata: The portion bf the brain between 
the cerebellum ahd spihal cbrd that cbhtaihs the 
cehters fbf cbhtfbl bf »*espiratibh, heart beat, ahd 
other majbr cbhtrbl cehters. 

megaHertz (mHz): A uhit eqtialihg 1 millibh Hertz; 
indicates frequencies of 1 millibh cycles per secbhd. 

melanin: The pigment that gives skin its color. 

melena: The passage of dark stools stained with blood 
pigment and digested blood; characteristically the 
stools are black and of a sticky, tarry consistency: 

membrane: A thin sheet or layer of pliable ti^ue that 
serves as a covering or envelope of a part, or the 
lining of a cavity. 



^metabolisra:-The-conversion of food mto energy and 

waste products: 

metscarpai bones: The five cylindrical bones of the 
haind extending from the wrist tpjhe fingers. 

^ihitaraminal Eitartrate: A drug that stimulates release 
( of epinephrine and thus stimulates both alpha and 
«^ beta receptors; increases constriction of the arter- 
ioles and yenules, but does not significantly increase 
heart rate. 

metatarsal bones: Tlie five cylindrical bones of the 
foot extending from the ankles to the toes. 

meter: A iihit bf linear measurement ih the metric 
system; 1 meter equals 1,000 millimeters* equals 

39.37 ihches. 

_ ■_ _ \! _ ■ _ _ . 

Mg: Chemical symbol for maghesium, catibh with 
dbuble valehce (Mg"^"^). 

methanol: Methyl alcohol; wood alcohol; poisonous if 
ingested, causing extreme metabolic acidosis. 

metric system: A system of weights and measurements 
based on decimal units. 

microdrop fluid administration set: A plastic device 
used to deliver intravenous fluids and medications 
at a very slow, accurate ra:e; approximately 66 
drops per milliliter, but may vary among various 
manufacturers. 



midclavicular line: Ah imaginary line beginning in the 
middle of the clavicle and running parallel to the 
sternum, passing medially to the male hippie lino. 

Mickey: Shbrt for Mickey -Fihh; a khbckbut drug. 
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intcrbgraiii (iiicg or jxcg): A un it of^ we ight meaj 
irieht in the metric system; equal to d;bbl/ milli- 
_grams. : / 
middle ear:'VheHympariic cavity and its ossjdles; 
Military Anti-Shock Trousers: See MAST/ 

Military Assistance to Traffic and Safely: A p^^^ 
using military helicopters and medical corpsme^ 
supplements to an existing local ^mergency medical 
service system to provide emei^ency assistance to 
civilian patients. ^ 

milk: In pharmacology, an aqueous suspension of the 
ihsdluble drugs. / 

niilliamperet A unit of electrical current, 0001 
ampere. y 

miiliequivalent (niEg):/i^ unit of measurement for elec- 
trolytes based orsA chemical combining power; de- 
fined as the weight of a substance present in 1 
milliliter of nonnal solution. ^ ^ 

milligram (m^ A metric weight measurement, equal 
to d.GGl grmn. • 

milliliter (Si): A metric volume measurement, equal to 
0.001 liter. 

mittimeter (mm): A metrij^lineai^^^ 

— to-ofderi-rrretef: 

milUmeter of mercury (mm Hg): A metric measure- 
vinent used in the determihatidn of blood pressure;^ 
/coaimonLy --referred~tb -as tdrr--(Torricelli^^it) 
^ when used to designate gas tensions in the blood, 
miilirbentgeh: A unit of measure of radiation, equal to 

Q.QQl roentgens. - 
millivolt: A|6riit of electrical energy, equal to 0.001 
volts. 

mineral acid: A strong acid, such as sulfuric, nitric, or 
hydrochloric. 

niihute volume: The volume of air inhaled and exhaled 
aufing 1 minute; calculated by multiplying tidal 
volume by respiratory rate. 

miosis: An abnormal contraction of a pupil. 

miscarriage: A lay term for the abortion or the prema- 
ture expulsion of a nonliving fetus from the Uterus. 

mitral valve: A valve located between the left atrium 
and left ventricle. 

mobile: A radio designed for installation in, and oper- 
ation from a vehicle. ^ 

mobile intensive care unit (MICU): A vehicle designed 
to provide specialized emergency caiE for serious 
conditions (such as cardiac dam^ife or severe 
trauma). 

Mbbitz Type I: A type of second degree heart block 
caused by a disturbance in conduction of the stimu- 
lus in the Upper part of the AV junction^ the P-R 
interval widens progressively in each of the suc- 
ceeding complexes until the last P wave is riot 



e^iii-___4oUewed^r-a-5^ repeating; 



also known as the Wenckebach phenomenon. 
Mbbitz Type 11: A type of second degree heart bjock, 
usually caused by a disturbance in conduction of 
the stimulus through the bundle of His or through 
both bundle branches (trifascicular block): P-R in- 
terval does riot vary, but every second, third, or 
fourth P <vave is not conducted. 

varyirig Mobitz II: Heart bjock that may have a 
1:1 atrial:ventricalar conduction, with bcca- 
siortal runs of 2:1, 3:1, etc., conduction; the P-R 
interval remains constant, 
molestation: meddling or Interference, often of a 
sexual nature. 

monitor: To watch or listen to some trarisriiissidri; the 
instrument which enables a person to wafch or 
listen, such as a cardiac monitor. 

monovalent: Having a single charge, such as sodium 
ion (Na^). 

morbidity: A synonym for illness; generally used to 
refer to an untoward effect of an illriess or injury, 
morphine: A narcotic analgesic used to relieve pain 
and anxiety; helpful in pulriioriary edema because of _ 

ii iating^ffects: 

mortality: Refers to death frbril a given disease or 
injury; generally thought of as a statistic to state the^ 

ratio of death tb^recdVery." — : 

motion: sickness: A sensation induced by repetitive 
motion, characterized by nausea and lightheaded- 
ness. ~ / - 
motor nerves: The nerves that transpor^^ messages 
frdril the brain to various organs and^ muscles to 
stimulate involuntary and voluntary actions, 
mottled: Characterized by a patchy,/discolored ap- 

peafaribe. / 
iiiotith gag: A device for protecting the patierit's 
tongue during a convulsion, ^r for cdritrdllirig the 
tongue during insertion of a^artificial airway, 
mooth-to-mouth ventilation: Jhe preferred enlergericy 
method of artificial veritilatidri wheri adjuiicts^are 
not available. 

moutii-to-nose ventllatibrt: Ari emergency method ^of 
artificial ventilatidn/wheri mduth-to-mouth cannot 
be used. / 

mucin:. A mucopdl^saccharide ^ or glycoprotein; the 
chief cdristituen^ of mucus. 

mucosa: Ariy mycous membrane. 

riiucdus membrane: A membrane that^ line^ many 
organs of y^he body and contains mucus-secreting 
. glands. / \ 

ttiucus: A slippery secretion that lubricates arid 

protects various body structures, 
maltifooai: Arising from or pertaining td riiariy foci or 

loca^ons. o 
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multipara: A woman who has previoasly given birth. 

mnltiplex: A method by which simultaneous transmis- 
sion and reception of voice and EKG signals can be 
achieved over a single frequency. 

murmur: A sound that may be detected in the heart 
when one of the valves is leaking or partiilly 
closed off. 

muscle: A tissue composed of elongated cells that 
haye the ability to contract when stimulated, thus 
causing bone and join is to move, or other ahatdmi- 
cal structures to be drawn together. 

muscle avulsiph fracture: A tearing away of a part of 
bdhe» usually by a tendon, ligament, or capsule. 

muscle tremor artifact: The humerdus extraiiedu3 
spikes arid waves iri the EKG caused by vdluritary 
c^r mvdluritary muscle riidvemerit dr shivering. 

tmisciilatiire: The riiuscular systerii df the body, or a 
part df the system. 

tnusculoskeletal system: All the collective bones, • 
joints, muscles, arid teriddris df the bddy. 

myalgia: A tehderriess dr pairi iri the .tiuscles. 

myasthenia^r¥vrsrA~pFogressive disease of the mus- 
cles, characterized by slow paralysis of various 
muscle groups. 

— mydriasis: A pronounced abnormal dilation of the 
papii. 

myocardial: Pertaining to the masculatare of the heart: 

mydcardiai contusion: A bruise of the 'muscular tissue 
of the heart. 

mybcardlal infarction: The damaging or death df an 
area of heart muscle resulting from a lack of bldcH 
supplying the area. 

myocardial rupture: The breaking apart df a damaged 
portion df the riiyocardiurii, usually several days 
after the onset df aciite mydcardial infarctidh; 
causes bleedirig into the pericardial space, cardiac 
tariipdriade, and death if uritreated. 

myocardiiim: The cardiac riiiiscle. . 

myoglobin: The dxygeri-trarispdrtlrig prdtefri df 
muscle, resemblirig hemdgldbiri iri furictidri. 

myoglobinuria: The excretion of myoglobin iri the 
urine; caused by certain instances of crush syn- 
drome or advanced or protracted ischemia of 
muscle. 

N 

Na^: The chemical symbol for sodium ion. 

• NaHCOs: The chemical formula for sodium bicarbon- 
ate. 

hailbed: The area df the cdriurh dn which the nail 
rests. • 

naloxone: A harcdtic aritagdriist drug used iri the treat- 
merit of riarcdtic overdose; trade riariie: Narcari. 

O / 

EKLC 



narcosis: Ah uhcdhscidus state produced by narcotics 
dr accumulatidn df carbon didxid^ih the blddd, 
dfteri accompanied by depressidh df the respiratory 
systerii and apriea. 

narcotic: A drii^ used to depress the central rierydus 
systerii, thereby relievirig pairi arid prddiicirig sleep. 

nasal borie: Either df the two small dbldrig bdries that 
tdgether fdrrii the bridge df the ridse. 

nasal carihiila: A sriiall tubular prdrig that fits iritd the 
patierit's ridstril td prdvide suppleriierital o.xygeri; 
usually there are twd, drie for each ridstril. 

iiasdlac|:imal diict: The passage leadirig ddwriwafd 
frdril the lacririial sac dri each side td the Iriferidr 
meatus of the riose thrdugh which tears are con- 
ducted Intd the riasal cavity. 

nasopharyngeai: Relating to the pharynx at the body 
. of the nose. 

nasopharynx: The upper part of the pharynx above 
the level of the palate. 

nausea: An unpleasant sensation, vaguely referred to 
tj>e epigastrium and abdomen, often culminating in 

—vomitings 

nebulizer: An apparalos for distributing liqaid in the 
form of a fine spray dr vapor. 

neck: The sufjporting structure of the he^d, formed by 
the seven cervical vertebrae, ind lying between the 
head and shoulders. 

liecrdsls: A death df an area df tissue, usually caused 
by the cessatidri df blddd supply. 

necrotic: Pertairiirig to dead tissue. 

riebfiate: Newbdrri, up td age df 1 riidrith. 

ifene; A cdrdlike structure cdriipdsed df a cdllectidri 
df fibers that convey impulses between a part df the 
central nervous system arid sdriie other region. 

iiefve root: Orie of twd buridles df rierve fibers eriierg- 
ing from the spinal cdrd at each vertebra td join 
arid form a spinal nerve. 

nervous system: The br^in, spinal cnrd, aud nerve 
branches from the central, peripheral, and auto- 
nomic systems. 

net, network: In a communications system, an orderly 
arrangement of stations interconnected through 
communications channels and forming a coordinat- 
ed entity. 

neural: Relating td any part df the nervous system. 

neural canal: The canal formeJ by the vertebrae that 
hduses the spinal cord. 

lieural dbservatidh sheet: A chart cdristriicted td prd- 
vide a cdriveriierit record of sequeritiai dbservatidris 
^ the rieUrdldgical status df a patierit. 

iueiirogeiiic: Of df dfigiriatirig iri the riefvdus systerii. 

I 
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nearogenic shock: A shock caused by massive vasodi- 
lation and pooling of blood in the peripheral vessels 
to a degree that adequate perfusion cannot be main- 
tained. 

nearoiogicai: Of or relating to the branch of medical 
science dealing with the nervous system and its 
disorders. 

neuron: A nerve cell. 

neurotic: A term that refers to a person suffering 
disorders in thought processes that are not due to 
demonstrable disease of the central nervous system, 
neurotoxic: Poisbhbus to riervdus tissue; 
neurotransmitter: The substance secreted Bv the axons 
of nerves tb bridge the synapse in orjpr to stimu- 
late the adjbihirig neuron; 
neutralize: Tb render neutral; specifically, the chemi- 
cal cbmbinatidns of hydrogen and hydroxyl ions to 
form water, renuering each ion harmless, 
nitrogen: An element (N) making up about 80 percent 
bf the atmosphere; present in the tissues of all 
plants arid animals; — 
nitrogen narcosis: A drugged condition created when 
the nitrogen in- the body isr exposed to : great prer-— 
sure, as in a deep dive; similar to alcoholic intoxica- 
tion; the v endition can cause divers tb remove their 
breathing equipment while underwater; also called 

:**rapture of the deep.*' : — 

nitroglycerin: A drug used in the treatmerit of angina 

pectoris, usually taken under the tongue; 
nocturia: The necessity tb get up at night to urinate, 
nodal: Usually, pertaining tb the AV node; 
noise: An v extraneous spikes, waves, and complexes 
in the EKG signal caused by various conditions'- 
such as muscle trembr. 60 cy^je alternating current 
interference, imprdperly attached electrodes, and 
but bf range trarismission. 
hon^riductbr: Ariything that does not transmit ah 

Metrical irilpulse or other source of energy, 
nondirebting question: An interview technique iri 
which the paramedic^ pks open-ended questibris iri 
an attempt to cajm the patient and gather irifdfma- 
tibri dri the patient's problem, 
ndrepinephrinej A hormone and drug used iri the treat- 
ment of shock primarily for . i|s alpha stimulating 
properties; causes vasbcbhstrictibri; trkde name fce- 
yophed. 

normal saline: An intraveribus sblutibri containing 0.9 
percent sodium chlbride Jri water; used when 
volume replacement is desired. 

normal sinus rhythm: The ribrmal rhythm of the heart; 
in which the rate is between 60-100 beats per 
minute, the rhythm is regular, the QRS intervaMs 
less than .12 secbrids, the P-R interval is between 
.12 ahd_.20 secbrids, arid there is only one P wave 
per QRS. 

: A 



noxious: ihjuribits. 

nucleus: Specifically, the ceritral portion of an atom 
where most bf the riiass arid all of- the po^^^^^^^ 
charges are cbriceritfated; the largest centriole of ^ 
cell, cbritairiihg the geries. • • 

nystagmus: Cbritiriubus rdlling movement of the eye- 
ball: 

o 

obese: Fat. 

oblique tracture: A fracture that ruris diagonally to the 

long axis of the bbhe. 
bbitructibn: Blockage. 

occipital: Pertaining tb the back df the head, 
occiput: The back bf the skull, 
occluder To close off br stop up; Obstruct; 
occlusibn: The act bf cldsure or closing off; an ob- 
structibh. 

occlusiye dressing: A watertight dressing for a wound, 
ocular: Pertainirig tb the eye; 
^ulpihotor nerve: Cranial nerve number three; carries 
i^mpulses^b cause tfie~^up1i7to react to J^i^^^ 
coristrictirig; cerebral edema presses this nerve 
against the tentorium causing it to cease furictiori- 
irig, thus iridicating the **blown pupil.'* 
dddntdid process: The toothlike structure projectirig 

from the second cervical vertebra, 
ointment: A semisolid preparation for external applica- 
tion to the body usually containing a. medicinal 
substance. 

olecranon process: The part of the ulria that fits i?xto 
the humerus to make the hinge jbirit bf the elbow; 
the superior tip of the ulna, 
olfactory nerve: Cranial nerve riumber one; the nerve 
thdt transmits smell iriipulses to the brain; passes 
through the cribiform plate bf the ethmoid bone, 
oliguria: Secretion bf a diriiiriished amount of urine in 

relation to the fluid iritake. 
bbphbrectbiriy: Surgical temoval of Jhe ovaries; usual- 
ly dbrie in cbrijuriction with a hysterectomy, 
bpeii fracttire of dislocation: A fracture br disjbcatibh 
expbsed tb the exterior; an op^n ^^^und lies bver 
the fracture or dislocation, 
open pneui?!Othorax^ A pneumothorax caused by ari 
opening in the chest wall; a sucking chest wburid, 
open wound: A wound in which the affected tissues 

are exposed by an external opening, 
•opiate: Technically, one of several alkaloids derived 

from the opium poppy plant, 
opisthoton^: A convulsive, rigid archirig bf the back 
that is seen in tetanus, severe meriirigitis, epilepsy, 
;strychnme poisoning, and hysteria. 
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optic nerve: Crahialherye number twbl the nerve that^ 
transmits visual impulses from the eye to the brain. 

oral: -Pertaiiiing to the mdiith. 

orbits: The bdriy, pyraniid-shaped ciivities in the skull 
that hold the eyeballs. 

di-gahic chenrtcal: A s'ubstance obtained by a chemicai 
process/ prepared for use in chemical manufacture 
or fbr producing a chemicai effect. 

organic ^compound: A compound composed of atoms 
held together by shared electron bonds; an acid 
made up of molecules containing organic radicals: 

organisnfi: Any living thing; 

orifice: The entrance to, or outjfet of any body cavity. 

oropharyngeal airway: The respiratory adjunct placed 
in the patient's upper airway so that the distal part 
lies behind the base of the tongue and holds the 
tongue forward, preventing occlusion of the 
airway. 

oropharynx: The area behind the base of the tongue 
that lies between the soft palate and upper portion 
of the epiglottis. 

prihbphea: A severe shortness of breathing or difTicul- 
..ty in t^reathing when lying down; relieved by plac- 
ing the patient in a sitting position. 

oscilloscope: A display device with a screen for view- 
ing an EkG or other physiologic data. 

bsniolality: The cdhceriti;atibri of the solute in a solu- 
tibri per unit of solvent. 

ositibsis: The passage of pure sblverit frbm'a sblutibh 
of lower solute cbhceritratibn to one bf higher 
• solute concehtratibn across a semipermeable mem-* 
branC- 

osmotic pressure: The pressure exerted by a solution 
of greater solute concentration upon water in a 
solution of lower solute concentration. 

ossicle: A small bone; specificaily, one of the three 
bones of the middle ear; malleus, incas, or stapes. 

-otomy: A suffix meaning surgical incision into an 
organi as in tracheotomy. 

ovary: The female gonad in which eggs and female 
hbrmbries are produced. 

overhydration: A condition that results from excessive 
reteritibri of fluids; circulatbry overload. 

overreact ion: Overly intense reaction br respbnse tb a 
stimulus. 

bvUni: Egg. 

oxygen: A colorless, odorless, tasteless gas essential tb 
life and cdfnprisirig 21 percent of the atmbsphere; 
chemical forrnula: Oa. 

oxygen drive: The stimulus to Ibreathe when the arteri- 
al level of oxygen in the blood is low: 



oxygen ihasR: A device that fits over a jDatierit's hose 
arid mbiith to permit breatliirig bf oxygen which is 
fed iritb it. — 

oxygen toxicity; An liriiisual cbriditibri caused by ex- 
cessive cbriceritfatibri bf bxygQri in inspired airi_re^ 
sLiltirig in damage tb fling tissue; IT IS_ _VERY 
SELDOM ^EEN IN EMERGENCY WORK. 

oxytocin: A drug used tb prbmbte lileririe cbritrac- 
tibns; trade iiarne: Pitbciri. 

p 

p: Abbreviatjon for pbst, meariirig after. 

PAC: Abbheviatibri for premature atrial cbritractibri. 

pacemaker: The specialized tissue within the heart that 
initiates stirnuli; alsb an artificial device used tb^ 
stimulate the heart tb beat when the electrical cbn- 
diictibri system of the heart is malfunciidning. 

pacemaker siteJ Tftg^ site of origin of^ihe excitation 
Jim pulse in the SA node or ah ectopic focus in any 
,of the electrical conduction system of the heart. 

. pager: A pocket-sized radio receiver that provides 
one-way communication; used to locate or inform 
' individuals within a limited area. 

palate: The ropf of the mouth; 

pallor: A paleness of the skin. 

palpate: To examine by feeling and pressing with the » 
palms and the fingers. 

palpation: The act of palpating; the act of feeling with 
the hands for the purpose bf determining the con- 
sistency of the part beneath. 

palpitatibh^A sensation felt under the left breast when 
the heart **skips a beat" caused by premature ven- 
tricular contractions. 

palsy: A paralysis. - i 

pancreas: An iritfa-abdbmirial jglarid that secretes insu- 
lin arid importarit digestive juices. 

pancreatitis: An iriflammatibri bf the paricreas. 

papillary muscle: The muscular prbtrusibris bf the 
myocardium into the ventricular cavities tb which 
the chorae tendineae are' attached; purpbse is to 
hold the mitral and tricuspid valves in place 
(closed) while the ventricles contract. 

papule: A small, circumscribed, solid elevation of the 
skin. . / 

paracentesis: A draining of fluid /rom the abdominal 
cavity by means of aiieedle o/ catheter introduced 
into the cavity througH-the abdominal wall. 

paradoxical' mbyemeht: The motion of an Injured sec- 
tion of a flail cfhest; opposite tb the normal move- 
merit bf the chest wall. 

paralysis: Loss br iriipaLrmerit bf mbtbr furictibri of a 
part due to a lesibri bf the rieural or riiuscular riiech- 
ariism. 



paranoias A mental disorder characterized by abnor- 
mal suspicions or other delusions, often of persecu- 
tion or grandeur. 

paraplegia: The loss of both gehsatidii arid motion in 
the legs and lower parts of the body; most com- 
monly dtie to damage of the spinal cord. 

parasite: An animal or vegetable organism that lives 
on or in another organism. 

parasympathetic nervous system: A subdivision of the 
autonomic nervous system involved in control of 
the involuntary furictidris; restores the body to nor- 
mality after stimulus. 

parasympatholytic: A term used to describe any agent 
that blocks the effects of stimulation of the para- 
sympathetic system. 

parasyihpathbmiinetic: A term used to^ describe any 
agent that mimicks the effects of stimulation of the 
parasympathetic nervous system. 

parenchyma: The essential o^ speciaUzed part of an 
organ as distinguished from its supporting connec- 
tive tissue. 

parenteral: The administration of a medidation or fluid' 
by a means other than the digestive tract; intramus- 
cularly or intravenously. ■ 

paresis: Incomplete or partial paralysis. 

paresthesia: An abnormal skin sensation, often of the 
pins-and-nc^dles variety, indicating a disturbarice in 
nerve function. : 

parietal area: Pertaining to or forming ariy wall of a 
cavity. 

parietai lobe: The upper control lobe of the cerebrum; 
pertaining to or located near the parietal bone of 
the skull. 

parietal pleura: A serous membrane that lines the 
^ inside of the chest wall arid the pericardium. 

paroxysm: A spasm; a sudden, intense periodic attack, 
or recurrence of symptoms. 

paroxysmal atrial tachjIiardia CPAt):^ A sudden onset' 
of tachycardia which originates in the atriaj con- 
ductidri system, ending abruptly through some stim- 
ulatidh df the parasympathetic system. 

pardxysiiiai noctamal dyspnea (PND): A severe short- 
riess df breath that cccurs at nigh| after several 
hours of recumbency and forces ' the patieht td sit 
-Upright to breathe; caused by left heart failure. 

partiiritidri: The act of giving birth. 

patch: A connection of a telephone line or circuit that 

serves several parties or locations, 
patella: A small, fiat bone that protects the kriee joint; 

the kneecap: 
patent: Open; unobstructed; obvious, 
pathogenic: Capable of causing a disease process. 



pathognomonic: A sigh or syrilptdms that is sufficiently 
characteristic df a disease process as to rnake possi- 
ble a diagnosis dri the basis df that finding alone. 

pathologic: Indicative of dr caused by disease. 

pathological Fracturi: A Tracture in which a speciFic 
weakness or destructidri of the bone, caused by a 
certain process, such as cancer, is the reason Tor the 
break. 

pathophysiology: The study of the changes in normal 
body ftirictidri iri the presence of disease. 

p.c.: Post ciburri, after meals. 

pediatrics: The rriedical specialty devoted to the diag- 

ridsis arid treatment of diseases of children, 
pelvic cavity: The lowermost portion of the abdominal 

cavity containing the rectum, urinary bladder, arid, 

iri the female, the internal sex organs, 
pelvic girdle: The large^ bony structure supporting the 

abdominal and pelvic organs; made lip of two dssa 

irindminata. 
Iielvis: See pelvic girdle. 

penetrate: To pierce; the pass into the deeper tissues 
or into a cavity. 

penis: The male organ of urinary discharge arid copu- 
lation. 

Penrose drain: A surgical iristrurrierit made by draw- 
ing a strip of gauze thrdugh a tube of thinjubber; 
also the tube of thiri rubber itself; sometimes the 
latter is used as a^urriiqiiet. 

peptic ulcerZ'Ari gff prddiiced by the action of acid, 
pepsin, jastric^ice in the stomach, lower ^sopha- 
gus, arid proximal duodenum. ^ 

percussibii: The act of tapping a part of the l)pdj^; 
used p ari aid iri diagnosing the condition of the 
uriderlyirig body structures by the sovind dbtairied 
by tappirig with the fingers. 

percutaneous: Through the skin. 

perfusion: The act of pouring through or iritp; the 
blood getting to the cells in order td ex^nge 
gases, nutrients, etc., with the cells. * ^ 

pericardial cavity: The/space or sac formed by the 
two layers of the pericardiurii, t^ outer parietal 
pericardium, and the inner visceral pericardium: 

pericardial fluid: The small amount of fluid secreted 
by the inner, serdus, visceral pericardium. 

^licardiai effiisibri: The fluid within the pericardial 
saj. 

peijcardipJ talnjpdnade: The accumulation of excess 
fluid dr blood iri the pencardial sac; interi^res with 
heart actidri. 

I^ncardium: The double-layered sac holding the heart 
arid the origins of the superior vena cava arid pul- 
mdriary artery. 



perineum: The region between the genitals and the 
anus. 

peribsteuin: TliL* dciisc. Hbrous tissue covering the 
bdhe. 

peripheral: Pertaihihg to the outside; that which is 
situated away from the center part. 

peripheral nervous systein: The pbrtibri of the nervous 
systerri consist ihg of the nerves and ganglia outside 
the brain and the spinal cblurhh. 

peripheral vascular resistance: The resistance to blood 
fliow in the systemic circuiatidh; depends bh the 
degree of cbhstrictibh or dilatibn bf the small 
arteries, arterioles, venules, and veins making Up the 
peripheral vascular system. 

peripheral vasoconstriction: The constriction of blood 
vessels caui;ing an increase in blood pressure. 

pcripherai vasodiiation: The dilation of blood vessels 
causing a decrease in blood pressure. 

peristalsis: The successive waves of muscular contrac- 
tion and relaxation proceeding uniformly along a 
hollow tube, ^ach as the esophagus or intestine; this 
motion propels the contents of the tube forward. 

peritoneal cavity: The abdominal cavity. 

peritoneum: The serous membrane lining the abdomi- 
nal cavity. 

' peritonitis: An inflammation of the peritoneum. 

petechia: A ihihute red spot due to escape of a shiall 
ambuht cf blood within the skin. 

petit mal seizure: A type bf epilepitic attack, character- 
ized by a mbmehtary Ibss bf awareness but hbt 
accbmpahied by Ibss bf rhbtbr tbhe. 

pi;:!: A syiribbl Used tb indicate the acidity bf alkalin- 
ity of a substance; the negative Ibg bf the cbncen- 
tration of hydrogen ions in a substance. 

-phagia: Suffix meaning tb swallbw, tb eat, tb ingest. 

phalanx: Any bbhe bf the fingef or toe. 

phafmacology: The study of drugs and their origin, 
nature, properties, and effects. 

pharyngeal: Pertaining to the pharynx. 

pharynx: The portion of the airway between the nasal 
cavity and the larynx: 

phenobarbital: One of the barbiturates; a hypnotic- 
sedative. 

phenylephrine: A pure alpha-adrenergic agent used as 
a vasoconstrictor; trade name: Neosynephrine. 

phlebitis: An inflammation of the wall bf a vein mani- 
fested by tenderness, redness, and a slight edema 
along part bf 'he length bf the vein. 

phobia: An abnormal and persistent fear bf a specific 
object or situation. 

-phbnia: Suffix or prefix having tb db with speech or 
sounds. 
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phrenic nerve: The iribtbr nerve bf the diaphragm. 

physical dependence: Habitiiatjoh or use of a drug, or 
other maheuver,_because of its physiologic support, 
and because bf the undesirable effects bf withdraw- 
al. 

physiologic actsbh:' The actibh caused by a drug when 
given in the cbhcehtratibhs hbrrhally present iii the 
bbdy; applies bhly to drugs that are derived ffbm 
ribrtnal bbdy chemicals. ^ 

physiology: The study of bbdy fUnctibris. 

pia inatef: The iiineritlbst and most delicate bf the 
three membranes covering the brain and spinal 
cord. 

PID: Abbreviation for pelvic inflammatory disease. 

piggyhack:^ Used to describe the process of adding 
another solution to an infusion set by inserting a 
needle connected to a second infusion set into the 
first set. 

pigment: A coloring matter of dyestuff. 

pill: A small ball or oval that has been molded or 
compressed from a powdered drug; often coated to 
disguise an unpleasant taste, or to delay absorption. 

pin index: A safety attachment on the outlet valve of 
a gas-filled cylinder. 

pinna: The outer pbrtibh bf the ear that leads tb the 
ear canal. 

pitting edema: A severe edema bf the extremities iii 
which pressure bri the tissUe with the fingers ciaUses 
an indehtatibn that persists after release of pressure. 

pituitary gland: The master gland of the body, located 
in the brain behind the eyes; influences the secre- 
tion of all other glands. 

placebo: An inactive substance resembling a medica- 
tion that may be given experimentally or for its 
psychologic effects. 

placenta: A vascular organ attached to the uterine 
wall that supplies oxygen and nutrients to the fetus; 
also called the afterbirth. 

placenta previa: A delivery in which the placenta is 
the presenting part; may result in exsanguinating 
hemorrhage. 

plantar: Refers to the sole bf the foot. 

plasma: The fluid pbrtibh bf the blbbd, retains the 
clbttihg factbrs, but has ho red br white cells. 

platelet: A small cellular element in the blbbd that 
assists in blbbd clbttihg. 

pleura: A cbhtihubus serbus membrane that lilies the 
buter surfaces bf the lUhgs and the internal surface 
bf the thoracic cavity. 

pleural cavity: The potential space between the pari- 
etal and visceral pleura. 

pleural effusion: An excessive accumulation of fluid in 
the pleural 5^N^t3^ 



pieuritic pain: A sharp chest pain that is made worse 
by deep breathing, coughing, or laughing; charac-. 
teristic of pleuritis: 
pieuritis: Inflammation of the pleura, 
piexus: A network or tangle of nerves, blood, or lym- 
phatic vessels. _ 

brachiaj plexus: A network of nerves containing 
the motor and sensory iririervatibh of the arm. 
iambosacral plexus: A network of nerves contain- 
ing the motor and sensory inriefvatidn of the 
leg. 

PND: Abbreviation for parbxysmai nocturnal dys- 
pnea. 

-piiea: Suffix for respiration, breathing. 

pneunio-: Prefix for air or gas; lung. 

pneumonia: An acute infectious disease of the lungs; 
causes ah effiisidh. 

pheuihothdrax: An accumulation of air in the pleural 
cavity, usually entering after a wound or injury that 
causes a penetration of the chest wall or laceration 
of the lung.. 

P.O.: Abbreviation for per os, by mouth. 

point of maximal impulse (PMI): A palpable thrust of 
the apex of the heart against the thoracic cage 
during ventricular contraction; normally palpated in 
the fifth left intercostal space in the midclavicular 
line. 

point tenderness: An area of tenderness limited to 2 or 
3 centimeters in diameter; point terid^rriess Can be 
located in any area of the body; usually associated 
with acute inflammatidh, as in peritonitis (abdomi- 
nal point tenderness.) 

poly-: Prefix iheanLrig many or much. 

poiydacron rope: A specially designed rope made from 
nonconductive plastic (pdlydacron) material; used 
to manipulate live electric wires. 

polydipsia: A cbriditibh bf excessive thirst. 

polyphagia: A cbriditibn of excessive hunger. 

I^lyuria: A cbnditidn of excessive urination. 

popliteal: the area or space behind the knee joint. 

popliteal artery: The continuation of the femoral _ 

. artery in the area behind the knee joint; used td 
auscultate pulse when taking a femoral blood pres- 
sure. 

posterior: Situated in the back of or behind a surface. 

posterior Bbjal _artery: The artery located pbsterior to 
the medial malleolus, supplies blood tb the foot. 

postictal: Refers tb the period after the convulsive 
stage of a seizure. 

posdnortein: After death; commbrily, the detailed ex- 
amination of a body after death, tb determine the 
cause of death. . 



postpartum: After childbirth. 

potassium: A^mei^ substance necessary for the 
proper functibhihi^^^ hea« and other tissues. 

potentiatibh: The eriharicemertTof^he^^ of one 

drug by another. 
powder: A drug that has been ground into powder 

form. . 

P-QRS-T: One heartbeat on EKG, representing th^^ 
atriaL depdlaf iziatidn (P), veniricuiar depolarization 
(QRS). and ventricular repolarization (T). 

precordial: A term that refers to the general area 
overlying the heart and lower thorax. 

precordial thump: A sharp blow delivered to the mid- 
sternum for the purpose of terminating ventricular 
tachycardia or stimulating the heart tb beat in sys- 
tole. No longer recognized by the American Heart 
Association as an effective maneuver. 

precai^or: Something in a stage bf a prbcess that pre- 
cedes a later stage. 

pre-eclampsia: The condition that precedes eclainpsia, 
or toxemia of pregnancy, characterized by hyper- 
tension, edema, and seizures. 

preinfarction angina: Ah unstable angina. 

premature atrial cdiitf action (PAC): An extra avrial 
and ventricular cdntraction with normal QRS cbm- 
plexes; bccufring early in the cardiac cycle; caused 
by excitatibn impulses arising in single or multiple 
foci in the internodal pathways. 

premature junctionai contraction (PJC): Alsb called 
premature nodal contractions (PNC) extra ventricu- 
lar contractions with normal br abnormal QRS 
cbmplexes arjsing in single or multiple ectbpic foci 
in the AV junction. 

prenatal: Before birth. 

presenting part: The part of the baby that emerges 
first during delivery. 

pressure-compensated flow meter: An instrument de- 
signed to measure the rate df gas flow from a 
compressed gas cylinder. 

pressure dressihg: A dressing with which enough pres- 
sure is applied bver a wdund site to stop bleeding. 

pressure point: One of several places on the body 
where the blbbd flbw of a given artery can be 
restricted by pressing the artery against an underly- 
ing bbhe. 

pressure splints: An inflatable piastre circumferential 
splint that can be applied to an extremity and inflat- 
ed tb achieve stability after a fracture. 

priapism: A persistent erection of the penis^ especially 
when due to disease, injury, or excessive quantities 
df androgens. 

priiitipara: A woman ^ho is about tb give birth td a 
baby for the first time. 
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P-R interval (PRI): The period of time between the 
begmning of the atrial depolarization and the begin- 
nijig of the ventricular depolarization, signifying the 
time of condaction of a stimaias. 

prn: Abbreviation for pro re naw: as needed; 

procainamide: A drug used to prevent or terminate 
either atrial or ventricular arrhythmias; trade name: 
Prbriestyi. 

prbghbsis: A probable outcome of a disease based on 
assumptive knowledge. 

prolapse: To fall but or slip down; usually refers to an 
organ or other body part. 

prolapsed cord: A delivery in which the umbilical 
cord appears at the vaginal opening before the head 
of the infant. 

pronation: The act of assuming the prone position; 
placing or lying face downward; turning the hand 
palm down. 

prone: A position of lying face down. 

prophylaxis: A method for taking measure to prevent 
the occurrence of a given disease or abnormal state. 

propranolol: A drug used to prevent or terminate life- 
threatening arrhythmias; also used to reduce tachy- 
cardias, t6 suppress the beta receptors of the sym- 
pathetic system; trade name: Inderal. 

prostate: A gland at the base of the male bladder that 
often becomes enlarged later in life and causes ah 
bbstructibn bf urine flow. 

prosthesis: Ah anaic:ial p^rt made to replace a natural 
one. 

prostration: A cdllapsel 
prbteihuria: Protein in i^he urine. 

protoplasm: A viscid, transparent, colloid material, the 
essential cdhstitueht of the living cell. 

prdxittial: Closer to any point of reference usually 
refers to closeness to the midline of the body. 

pruritis: An itching condition, 

pry bar: An extrication tool used for prying. 

psiiocybin: A hailucinbgenic agent obtained from the 
mushroom PsHocybe ?nexicana. 

psychiatry: The medical study dealing with mental 
disorders. j 

psychogenic shock: A faiipting spell as a^ result of tran- 
sient generalized cerebral ischemia; not a true shock 
cbnditibn. 

psychological dependence: Dependence bf a driig, br 
bther therapeutic maneuvers, because bf its support 
to the patient's psyche, rather than tb his physiblbg- 
ic fuhctidh. i 

psychosis: A mental disorder characterized by a disiri- 
.tegratibh bf pefsbhality and loss bf cbhtact with 
reality. 
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psychosomatic: Ah indication bf ah illness in which 
some part of the cause is related tb embtibnai fac- 
tors; 

pubic symphysis: The joint formed by union of the 
bodies of the pubic bones in the midsagittal plane, 
characterized by a thick mass of fibrocartilage: 

puerperium: The convalescent period following the 
birth of a baby. 

pulmonary: Pertaining to the lungs or related struc- 
tures. 

pulmonary alveoli: The air sacs of the lungs. 

pulmonary artery: The major artery leading from the 
right ventricle to the lungs. 

pulmonary circulation: The passage of blood from the 
right ventricle through the pulmonary artery and 
all bf its branches and capillaries in the lungs, and 
then back to the left atrium thrbugh the pulmbnary 
veins. 

pulmonary contusion: A bruise' of the pulmonary 
tissue. 

pulmonary edema: The cbnditibn bf the lungs when 
the pulmbnary alvebli are filled with exudate and 
foam, usually secbhdary to left heart failure. 

pulmonary embblism: Obstructibh of the pulmbnary 
arteries by emboli bf any fbreigh material ih the 
venous system. 

pulmonary resiiscitatibh: A technique prbvidihg artifi- 
cial vehtilatibh, thrbugh mbuth tb mouth, mouth to 
hbse, of using any bf the airway adjuncts. 

puinidhary vaive: The valve between the right ventri- 
cle and the pulmonary artery. 

pulmonary veins: The veins that carry oxygenated 
blood from the lungs to the left atrium. 

pulsatile: A term that refers to a pulsating or throb- 
bing action. 

pulse: The rhythmic expansion and contraction of an 
arterial wall caused by ventricular systole and dias- 
tole. 

pulse deficit: The difference in heart rate between 
apical rate and the rate obtained by palpating a 
peripheral artery. 

pulse pressure: The difference between the systolic 
and diastolic pressures. 

pulse rate: The heart rate detenhihed by cbiihtihg^ the 
number of pulsatibhs bccurrihg ih any superficial 
artery. 

ptinip failure: A partial br tbtal failure bf the heart tb 
pump blood effectively; causes cardibgenic shock. 

punctuifi lacritnale: The brifice of the lacrimal duct 
leading to the nose, situated kt the inner angle of 
the lower eyelid. 

pupil: The small opening in the center of the iris. 

pupillary: Pertaining to the pupil; 
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Piirfciiqe network: The portion oMhe elect^rical cbn- 
ductiph system in the ventricles that conducts the 
electrical impuises causing depolarization of the 
mydcardiuiti. 

PVC: Abbreviation for premature ventricular cdntrac- 
tibris. 

P wave: The wave on EKG that represents depolar- 
ization of the atria: 

Q 

qidii Abbreviation for quaque die; every day. 
qih;: Abbreviation for quaque hora; every hour, 
q, 2 h,: Abbreviation for quaque seconda hvrai every 2 
hour?. 

q.i.d.: Abbreviation for quater die; four times a day. 

QRS complex: The deflectidris of the EKG produced 
during ventricular depdlarizations; Q is the first 
negative denectibn before the first positive deflec- 
tion; R is the first positive deflections^ and S is a 
negative deflection occurring after the R. 

Q-T interval: The period between the onset of ventric- 
ular depdlarization and the end of repolarization of 
the ventricle; measured from the beginning of the 
QRS cdtnplex to the end of the T wave; the length 
of time it takes for the ventricles to depolarize and 
repdlafize. 

quadrant: One of the four quarters of the abdomen, 
quadriplegia: A paralysis of both arms and legs, 
quinidinc: A drug used to treat various atrial arid 

ventricular arrhythmias. 
Q wave: The first negative deflection of the QRS 

complex; not preceded by an R wave. 

R 

.raccoon sign: Bilateral synnmetrical periorbital ecchy- 
mpses seen with basal skull fractures; also called 
cddri's eyes. 

rad: A measure of the dose absorbed from idriizihg 
radiation; equivalent to 100 ergs of energy per 
gram. 

radial: Pertaining to the radial bone of the arril. 

radial artery: One of the major arteries df the fdrearm; 
the pulse is palpable at the base df the thumb. 

radial nerve: One of the three rhajdr nerves of the 
arm; desbending at the back df the arm closely 
applied to the humerus arid theri into the forearm; it 
is ultimately distributed to the skin! at the back of 
the arm, forearm arid harid. 

radiant energy: Any eriergy that is radiated from any 
source. 

radiation: The prdcess of emitting energy in a particu- 
late or wave form. 



radiation sickness: the condition that follows exces- 
sive irfadiatidri from any source: 

radio patch: An interconnection between radio and 
telephdrie communications circuits. 

radioactivity: The property of spontaneously eriiittirig 
rays dr subatomic particles of matter accompanied 
by the release of large a'nounts of energy. 

radius: The bone on the thumb side df the forearm. 

rales: An abnormal breath sound produced by the 
flow of air through bronchi and brorichidles wheri 
they are constricted by spasm or filled by secre- 
tions; 

rape: Sexual intercourse by force, 
rash: An eruption of the skin, either Idealized or gen- 
eralized. 

receptor: A specialized area iri a tissue that initiates a 
certain action upon specific stirilulatidn. 

recompression: The repressurizatidn of diveis who 
have been decompressed tdd sddp. 

rectal temperature: The cdre body • temperature bb-. 
tained by insertion df a thermometer into the 
rectum Jnd retairiirig it fdr a minute; normally 1 
degree Fahreriheit higher than oral temperature. ^ 

rectum: The distal portion of the large intestine, 

red blood cell: Ari erythrocyte; the cell that carries 
dxygeri frdm alveoli to cell. '.^ 

reduce: Td restdre a part to its normal pbsitibri, / 

reducing valve: A device attached to an oxygen cb|r- 
tainef to control the pressure of oxygen delivery td 
; the patient. . ^ , ' 

reflex: An involuntary muscular action ift response td 
stimulation. 

reflex acflon: An automatic reaction to a stimulus such 
as pulling one's hand away from sdrilethirig hot. 

reflex arc: The nervous root utilized iri a reflex action, 
consisting of an afferent (serisdry) rierve, intsrnun- 
cial (connecting) nerve, arid ari effererit (motor) 
nerve. 

regression: In psychiatry, a return to an earlier or 

former developirierital state, 
regurgitatibri: A backward flowing; as the casting up ; 

of undigested fddd from the stomach to the mouth, 
relative refractory period: The period of repolarization 

of the heart muscle and conduction systems during 

which aridther stimulus may cause a premature con- 

tractidri. 
rerial: Pertaining to the kidney. 

repeater: A transmitter that picks up a radio signal 
arid rebroadcasts it^ thus extending the range df 
radio communication system. 

repolari^Efltion: The electrical process of rechargirig 
depolarized muscle fibers back to the resting state. 
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reproductive system: The body system that includes all 
the organs necessary for reprbdUctibh. 

rescue: The freeing of persons from threatening or 
dariger(|ps sitUatibiis by prompt and vigorous 
action. 

heavy rescue: A rescue activity that involves the 
use of complicated tools, equipment, and pro- 
cediires. 

iight rescue: A fescue activity using simple means 
and a minimum of equipment. 

res'ijfvoif: The location where infecting organisms live 
and multiply. 

respiration: The act of breathing; the exchange of 
oxygen and carbon dioxide in the tissues^ lungs, 
internal respiration: The exchange of oxygen and 

carbon dioxide at the celluiar level, 
external respiration: The exchange of oxygen and 
carbon dioxide between the alveoli and blood 
in the lungs. 

respiratory arrest: The cessation of breathing. 

respiratory failure: A failure of the respiratory system 
to maintain an oxygen pressure greater than 60 torr ' 
and a carbon dioxide pressure of less than 50 torr. 

respiratory system: A system of organs that controls, 
the inspiration of oxygen and the expiration of 
carbon dioxide. ^ 

response time: The length of time required for the 
emergency medical services team to arrive at the 
scene of ah emergency after receiving a call for 
help. 

resting potential: The electrical charge of the muscle 
fibers during the resting polarized state. 

resuscitation: The act of feviving an unconscious pa- 
tient. 

retention: The inability to void. 

retina: The lining of the back of//he eye that receives 
visual images and transmit/^ them via the optic 
nerve to the brain. / 



retractions: The drawing in of the intercostal muscles 
above the clavicles; see|i in respiratory arrest. 

retransmission: The use/of a radio communications set 
§br rebroadcasting message on a different frequen- 
cy simultaneousLv/ with the original broadcast by 
means of an electrically operated linkage device' 
between the receiver and transmitter of the set. 



retro-: The prefix meaning located behind. 

retrograde ainnesia: Ah; amnesia for events that oc- 
curred before a traumatic event or before the dis- 
ease thji!t caUsed the cdhditidh. 

retrrpejnroheal: Pertaining to a location behind the 
perUbrieUm. 

retnlstefhal: Situated or bccUrriiig behind the sterhUm. 

R]f factor: Aii antigen present in the blood cells of 
some individuals; when present, the individual is 



said tb be Rh positive; when ribt present, tb be Rh 
negative. 

rhoiichi: Coarse rattling sounds sbitiewhat like snbf- 
iiig, usually caused by secretions in the bronchial 
tubes. ' ^ 

rib: One of the 24 bcnes forming the thoracic cavity 
waii: 

rib cage: The skeletal framework of the chest; com- 
posed of the sternum, the ribs, and the thoracic 
vertebrae. 

right atrium: The upper chamber of the right heart 
that is continuous with the venae cavae and chan- 
nels biood into the right ventricle. 

right heart: The right atrium and the right ventricle: 

right heart failure: The failure^ of the right ventricle to 
pump blood effectively, causing backup of blood 
into the systemic veins, with consequent edema of 
body tissues. 

right ventricle: The lower right chamber of the heart 
lhat receives blood from the right atrium and 
pumps blood but through the pulmonary valve into 
the pulmonary artery. 

rigid spliiit: A splint made of a firm material that can 
be applied tb an injured extremity tb prevent 
mbtibh at the site of a fracture bf dislbcatibii. 

risk factor: A variable that cbhtributes tb the ihitiatibh 
ahid cbhtihUatibii bf a disease prbcess. 

Robinson stretcher: Split frame stretcher. 

roentgen: The international Unit bf x-ray bf gamma 
radiation. 

roller dressing: A strip of rolled-up material used for 
dressings. 

R-on-T phenomenon: An ominous premature ventricu- 
lar contraction that occurs very near the vulnerable 
period of the relative refractory period; may pro- 
duce ventricular fibrillation. 

rotation: The turning or movement of a body around 
its axis. 

R-R interval: The interval of the EKG between the 
onset bf the ventricular depolarization of one com- 
plex and the onset bf the subsequent ventricular " 
depblarizatibh. 

rupture: A tear or dissblutibh bf cbhtihuity; a break bf 
any brgah or tissue. 

R wave: The initial positive wave or deflectibh bf the 
•QRS cbrriplex bh EKG. 

Rx: Abbreviatibn for recipe; take. 



s: Abbreviatibn {ox sine; without. 



sacral: Pertaining to the sacrum, which is the fused 
bone of the five sacral vertebrae, part of the pelvic 



girdle. 
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sacral spine: The five fused vertebrae which make up 
the sacrum. 

sacroiliac joint: Left and right joining of the sacrum 
and ilia. 

sacrum:. The part of the lower spine made up of the 

five fused sacral vertebrae: 
saddie joint: A joint formed where a portion of brie 

bdrie hangs over anothe;-, as in the thumb, 
safe residual: The pressure reading at which m 

oxygen cylinder should be replaced to avoid totally/ 

depleting its contents; the standard safe residual , is 

100 psi. 
saline: Containing salt. 

saline solution: A solution of any salt, but usually 
refers to a solution of sodium chloride. 

saliva: The clear, alkaline fluid secreted ^y the sali- 
vary glands. /' 

salivary ^ands: The glands that produce and secrete 
saliva, connected to the mouth by ducts. 

salivation: An excess secretion of saliva. 

scab: A crust formed by the cdagulatidri of blood, 
pas, serum, or any cdriibiriatidri of these on the 
surface of an ulcer, erbsidri/ abrasion, or any other 
type of wbuhd. y 

scalp vein seti An irilTavefridus needle and tube set 
with butterfly, wirigs; used for initiating an IV line 
in the veins bf a child?s scalp. 

scapula: The shbulderyOlade. 

scapular spirie: the prominent triangular ridge on the 

dbrsal aspect df the scapula, 
sciatic rierve: A major collection of nerve fibers aris- 

irig from the/ lumbosacral plexus and subservirig 

most sensatitm of the lower extremity arid mdtidri 

of the leg and foot, 
sclera: The>hite, opaque, outer layer of the eyeball, 
scrotum: A pouch of thickened skiri hanging at the 

base of the penis in the Ttiidlirie; cdritairis the testes 

and t^^ir accessory ducts arid vessels. 
SCUBA: Abbreviation for self^coritairied underwater 

breathing apparatus, 
seal/bark: A characteristic hbarse, barking cough 

heard in croup, 
sebaceous gland: A gland iri the dermis that secretes 
/ sebum. 

^sebum: The secretibri bf the sebaceous gland; a thick, 
oily, semifluid substarice cdm posed of fat and epith- 
elial debris frbrii the cells df the skin, 
secondary irifectibri: An infection occurring in a pa- 
tient already suffering from a wound or disease, 
second degree burri: A bum penetrating beneath the 
superficial skin layers, producing edema and blis-. 
ters. 



sedative: A drug that _depresses the activity of the 

central nervous system; has a calriiirig effect, 
seizure: A sudden attack or recurrerice bf a disease; a 

cdrivulsion; an attack df epilepsy, 
selective caSling equipmeht: An encoding device used 

to alert or signal a particular pager unit df group of 

pager units: 

seif-contained air mask: A mask used for deiivefy of 
air to a rescuer when eriteririg cbritamiriated ?:reas 
filled with smoke or pbisbribus gases; consists of a 
tight-fitting mask, controls, and an air supply. 

semicircular canals: The sriiall structures in the inner 
ear that maintain one's equilibrium. 

semiconscious: Stuporbus; partially cdriscious: 

seminal duct; The duct thrbugh which sperm pass into 
the seminal vesicles. 

seminal vesicles: Either df the paired, sacculated 
pouches attached td the pdsterior p^.t of the uri- 
nary bladder iri the male; the duct of each joins the 
ductus defereris df the same side to form the ejacu- 
latbry duct. 

senile: Pertairiirig td old age; implies loss of mental 



sense: Ariy dne of the facuUies by which the condi- 
tibris df prdperties of things are perceived. 

seiUdry nerves: The nerves that cbnduct impulses 
frdm various sense modalities thrbugh the spinal 
cord to the brain. 

sepsis: The presence in the blood or bther tissues of 
pathogenic micrbbrganisriis or their tdxiris. 

septum: A dividing wall br partitidri, usually separat- 
ing two cavities. 

sequelae: Any^ lesion br affectidn following or caused 
^ by an attack bf disease. 

sequestratibri: Abribrriial separation of a part from a 
whole. 

serosa: The dutermdst layer of most organs, usually 
contiriudus with the lining of the body cavities; a 
thiri membrane having the ability to exude ^plasma 
iri response td injury and to absorb material iri sdlu- 
tibri. 

seruin: the liquid portion of the blood cbhtairiirig all 
df the dissolved constituents except those used fdr 
clotting. 

sesamoid: A small nodular bone eriibedded in a tendon 

dr joint capsule, 
shadow area: A dead spot on a cbmmumcating area 

where radio contact is difficult dr impossible to 

achieve. 

shell tempeniture: The teriiperature df the extremities 

and surface of the bbdy. 
shivering: A trembling frbrii cdld or fear; produces 

heat by iriuscular.cbritractidns. 
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shock: A state of inadequate tissue perfusibh that may 
be a result of piiitlp failure (cardiogenic shock), 
volume loss di* sequestration (hypovolemic shock), 
vasdlilatiori (ncUfdgcnic shock), or aiiy combination 
df these. . 

anaphylactic shock: A rapidly occurring state of 
coiiapse caused by hypersensitivity to drugs or 
other foreign materials (insect venom, certain 
foods, inhaled allergenic); symptoms may in- 
clude hives, wheezing, tissue edema, broncho- 
spasm, vascular collapse: 

septic shock: A shock developing in the presence 
of, and as a result of, severe infection. 

shoulder girdle: The encircling bony structure sup- 
porting' the upper limbs; comprised of the scapulae, 
ciavicles, and their central attachment. 

shoulder joint: A ball and socket joint between the 
head of the humerus and the glenoid fossa of the 
scapula. 

shunt: A situatibh in which a pbrtidn df the dutpui df 
the right heart reaches the left heart withdut being 
oxygenated in the lungs; may be dUe to atelectasis, 
pUlmdhary edema, dr a variety df dther factdrs. 
dialysis shunt: The surgically produced shunt be- 
tween the radial artery and cephaliq vein be- 
tween the wrist and elbow of the dialysis pa- 
tient: used to transfer blood to and frdm the 
dfalysis machine. 

sickle cell ahemia: A hereditary, genetically deter- 
mined hemdlytic anemia dccurririg in the l^lack 
pdpUlatidh: characterized by jdiht pain, acute at- 
tacks df abcidmihal pain, and recurrent eitlbdlic epi- 
sddes. 

SIDS: Abbreviation for sudden infant death syn- 
drome; 

sigmoid ctlon: The terminal division of the large intes- 
tine thai makes several turns, roughly resembling 
the letter sigma, and terminates at the recium. 

sign: Any objective evidence of physical manifestation 
of a disease. 

. silent acute myocardial infarction: Ah acute myocardi- 
al infarction not accompanied by pain. 

simple fracture: A fracture that is riot cdmppuSd; the 
skin is riot brokeri over the break in the bdrie. 

simplex: A radid cdmmUriicatidris system Using drily 
drie frequericy; vdice dr teleriietry sigrials cari be 
.^^risriiitted dr received, but siriiUltariedUs trarisriiis-. 
' sidri arid receptidri is ridt pdssible. 

siribatrial node (SA node): The physidldgical pacemak- 
er df the heart; a gfdUp df specialized fibers that 
rhythmically initiate stimuli at the rate of approxi- 
mately 72 beats per minute that in turn traverse the 
heart's- conduction system to cause the atria and 

. then the ventricles to contract; can develop stiniuli 
at the lower rate of 46 per minute to an upper limit 
of approximately 160 per minute. 



sinus: A general term fdi* a hdlldw space, sUch as a 
channel for venous blddd in the crariiUiti df an air 
cavity in dne df the facial bdnes. 

sinus arrhythmias: An irregularity of the heartbeat 
caused by interference with impulses from the SA 
node; 

sinus arrhythmia: A common and usually innocuous 
dysrhythmia characterized by an irregular rhythm 
with an otherwise normal sinus rhythm; cause by 
breathing rhythms. 

sinus bradycardia: A sinus rhythm with a heart rate of 
less than 60 beats per minute. 

sinus tachycardia: A sinus rhythm with a heart rate of 
greater than 100 beats per minute. 

six riiari stretcher pass: A riiethbd of transporting a 
patierit bri a litter bv^r rbugh terrain; consists bf 
passirig a stretcher by six persbris iri tvvb parallel 
rows, the last two persbris in each row nibving 
ahead each tiriie as the stretcher passes thern. 

skeletal muscle: A striated riiuscle usually attached to, 
arid riidvirig, the bdries, sdriietiriies fascia; gerierally 
Uridef vdlUritafy cdritrol. 

skeleton: The hard, bdny structure that fdfriis the 
main suppdft of the bddy. 

skin: The dUter iritegUriierit df cdvefing df the bddy, 
cdrisisting df the deffhis and the epldeffhis; the lafg* 
est dfgan df the bddy; contains vafious sensory and 
fegUlatdfy mechanisms. 

skull: The bony structure surrounding the brain; con- 
sists of the cranial bones, the facial bones, and the 
teeth. 

siing: A triangular bandage applied around the neck 
to support an injured upper extremity; any wide or 
narrow material long enough to suspend an upper 
extremity by passing the material around the neck; 
used to support and protect an injury of the* arm, 
shoulder, or clavicle. 

sling and swathe: A baridage iri which the arm is 
placed iri a slirig arid is bbund tb the bbdy by 
ancther baridage placed arburid the chest arid arrii 
tb hbld the arrii clbse to the body. 

slbiigh: To cast bff tissue, usually riecrdtic, separating 
frdrii livirig tissue. 

small iritestirie: The pdrtidri ci the iri test iri e between 
the stdriiach arid cdldri. 

smooth muscle: A ridnstfiated muscle fdUnd in the 
walls df the intefnal dfgans and blddd vessels; gen- 
efally ndt tindef ydlUntafy cdntfdl. 

sniffing position: The position for endotracheal intuba- 
tion with the neck flexed and the head extended. 

snorkei: A tube housing i^n air intake; exhaust pipe 
that can be used for breathing underwater when 
one end is projected above the water. 
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snowbiindiiess: Obscured vision caused by siihlight re- 
flected off snow, 
socket: A hoUow in a joint or other part into which a 

corresponding organ or part fits, 
sbdiuiii bicarbonate: A drug with alkaihe pr';pertles 
used to raise the pH of the body when acidosis is 
present; NaHCOs. ; 
sodiuni hydroxide: A caustic soda soluble in water; 
used externally as a caustic; highly damaging to 
tissue. 

soft tissue: The ribribdny and ndricartilaginous tissue 
of the body. 

solutibii: A liquid consisting of two or more sub- 
stances that are mdlecularly dispersed through one 
another in a hdiridgeneous manner, 
spdrific: Prdducing deep sleep; usually considered a 

characteristic df a drug, 
source: The object, person, or substance from which 

ah infectious agent passes to a host, 
spasm: A sudden, violent, involuntary contraction of a 
muscle, or group of muscles, attended ^y pain and 
interference with function; a sudden but trahsitdry 
constriction of a passage, canal, or orifice, 
sphincter: A muscle that encircles a duct, tube, dr 
opening in such a way that its cdhtractidri con- 
stricts the opening, 
sphypnomanoineter: A device for measuring blood 
pressure. 

spinal canal: The tunnel thrdugh which the spinal 
cord passes. 

spirieboard: A v'dodeh dr metal device primarily used 
for extrication and trahspdrtatibn of patients with 
actual or suspected spinal injuries, 
spiral fracture: A fracture in which the line of break 
runs diagdnally ardurid the long axis of the bone, 
spirits: A preparatidn of volatile substances dissolved 
in alcdhdl. 

spleen: The largest lymphatic organ of the body; lo- 
cated iri the left upper quadrant of the abdomen. 

spleildntegaly: Enlargement of the spleen, 
splint: Any support used to immobilize a fracture dr 

to restrict movement of a part, 
spontaneous pnetunothbrax: A rupture of the lung pa- 
renchyma resulting in the accumulatidh^df air in the 
pleural space without trauma, 
sprain: A trauma to a joint causing injury to the 
ligaments. 

sputum: Expectorated matter, especially mucus or 
matter I'esulting udm diseases df the air passages, 
squelch: A system for remdving unwanted back- 
ground noise on a radid frequency. 
S-T segment: Ilie interval df the EKG between the 
end of the QRS complex and the beginning of the 
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t wave; often eleyatedi reflecting current df irytiry 
iri that part of the heart scahhed by Jhe_particu^^^ 
lead, or. depressed, reflecting ischemia df the same 
area. 

Stat: Abbreviation {oT siatim» immediately.^ 
status asthmaticus: A severe, prdldhged asthmatic 
attack that cannot be broken with epiriephririe. 

status epilepticus: The dccurrehce • df twd or more 
seizures without a peridd df cdrilplete consciousness 
between them. 

stenosis: The narrdwirig dr stricture df a duct or 
canal. 

sterile: Free frdm living organisms, such as bacteria. 

sterilize: Td render sterile or free from bacterial con- 
tamihatidri; td mgike an organism unable to repro- 
duce. 

sternoclavicular Joint: The articulation of the clavicle, 
' the stefrium, and the cartilage of the first rib with 
an articular disc; subdivides the joint into two cav- 
ities. 

sternum: The long^flat bone located in the midline iri 
the anterior part of the thoracic cage; articulates 
above with the clavicles and along the sides with 
the cartilages of the first seven ribs. 

sternocleidomastoid muscle: The large muscle on 
either' side of the neck that flexes the head. 

stethoscope: An instrument for perforriiirig auscula- 
tion. 

stiiibirth: The birth of a dead fetus, 
stimulant: Any agerit that iricreases the level of bodily 
activity. 

stoma: A small dperiirig, especially an artificially cre- 
ated opening. 

stomach: The hdlldw digestive organ in the epigas- 
trium that receives fdod from the esophagus, 
stool: Feces; the matter di$jcharged at defecation, 
stbve-iri chest: See flail chest. 

straddle ioad: A method for placing a patient on a 
Idrig spineboard by straddling both board arid pa- 
tient and sliding the patient on the board. 

strain: An injury to a muscle caused by a vidlerit 
contraction or an excessive forceable stretchirig. 

stress: Any chemical, physical, or eriidtidrial factdr 
that causes mental or bodily terisidri; riiay be. a 
cause of disease.^ 

stretcher: A carrying device that eriables two or more 
persons to lift arid carry a patient who is lying 
down. : 

airibulahce stretcher: A carry irig device used to 
transport patierits td, frdm, or m an ambulance; 
usually wheeled but alsd portable. 



army stretcher: A rdldiiig carrying, device made 
of wooden poles arid covered with carivas with 
; short, folding legs. 

basket stretcher: A litter Ucsigiied for the reriioval 
of patieiits over rbiigh terrairi or from heights; 
consists of an obldrig plastic shell with low 
; sides. 

split-frame stretcher: A litter that can be divided 
Idhgiiudirially, slipped berieath the patient from 
each side, arid locked at each erid, prbvidirig an 
extrication as well as a trarispbrt device. 

stretcher lash: A method for securing patients to 
stretchers so that the patients can be extricated or 
transported in a variety of positions without injury; 
patients can be secured with the use of ropes or 

_ other straps of material. 

stricture: The narrowing of a duct or any natural 
passage by an inflammatory process, trauma, fibro- 
sis, muscular spasm, or pressure from adjacent 
structures. 

stridor: A harsh, high-pitched respiratory sound asso- 
ciated with severe upper airway obstruction. 

strolfe; A cerebrovascular accident of sudden onset. 

stroke volume: The amount of blood pumped forward 
by the heart each time the ventricles contract. 

stupor: A state of reduced sensitivity; riierital confu- 
sion. 

subctaylari vein; The large vein located berieath the 
clavicle and jbiriirig the internal jugular veiri. 

subcutarieous: Beneath the skiri. 

subcutariebus errijphyseriia: A cbriditibri in which 
trauma to the lurig or airway results in the escape 
of air iritb bbdy tissues, especially the chest wall, 
neck, arid face; a crackling serisatibri will be felt bri 
palpation bf the skin. 

subdural: Refers to any lesion in the brain that occurs 
beneath the dura. x 

subdural hematoma: A collection of blood or clot be- 
tween the dura mater and :he arachnoid usually 
caused by a laceration or ruptore of a meningeal 
blood vessel. 

sabiingaai: Under the tongue. 

substernal: Beneath the sternum; retrosternal. 

subtrochanteric area: The area below any trochanter. 

sucking chest wound: An open pneumothorax. 

siictidri catheter: A hollow seriii rigid tube of various 
diameters " that is used to aspirate riiaterial from 
withiri the pharyrix, trachea, arid upper bronchi. 

sudderi infant death syridrbirie (SIDS): A sudden, uriex- 
plairied death of ari irifarit withiri the first six 
rilbriths of life, crib death. 

suffocate: To impede respiration, tb asphyxiate. 

silic^ide: The act bf deliberately taking one's own life. 



sulfuric acid: A colorless, nearly odorless, heavy^ oily, 
corrosive liquid cbritairiirig 96 percerit absolute acid; 
used bccasidriajly as a caustic. 

siiristrbke: A fbiril bf heatstroke due tb prblbriged sun 
expbsure. 

superficial: Cbrifihed tb br pertaining tb the surfa^ 

supendr: In anatomy. Used tb refer tb an brgah or part 
that is located above another organ or part. 

superior vena cava: One of the two largest veins in the 
body that empty venous blood into the right 
atrium; receives blood from the upper extremities 
head and neck. 

supinate: To turn the forearm so that the palm faces 
upward: * 

supine: tying horizontal in a/ face-upward position. 

suppository: A drug mixed in /k firm base that melts at 
body temperature, shaped^ to fit various body ori- 
fices, such as the rectum, /urethra and vagina. 

suppuration: Formation or discharge of pus. 

supracondylar fracture: A fracture of the distal end of 
the huriierus just above the condyles. 



supraveritricular arrhythmia: Ari arrhythriiia arisirig 
frbrii any portibri of X\\j electrical conduction 
systerii that is above the ventricles. 

supraveritricular tachycardi^t A rapid regular tachy- 
cardia with the ectopic paceriiaker brigiriat^rig 
abbve the veritricles. 

surgery: The, branch of medicine that deals with 
traUttla and diseases vthat requires operative inter- 
vention. 

suspension: A dispers^6n of a finely divided drug in a 
suitable liquid medium. 

suture: A^t5^e of fibrous joint in which the opposed 
surfaces are cicely united; also, the material used 
in closing a siirgical wound, or repairing a; gaping • 
wound. 
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swathe: A cravat tied around the body to decrease 



S wave: Tlje negative deflection of the ventricular 
depplariz^ation complex following the R deflection 
:^positivig) on EKG. 

swiat g^rid: A glarid that secretes water and electro- 
lytes/through the skin. 

swiihlner'Sx^ear: A . cbriditibri that results from an iri- 
flptlniatidri bf the external ear canal caused by 
^rbwth of bacteria and fungi in the warm, wet 
Torifice; causes^exquisite pain with edema. 



/ 



EKLC 




ysytnpathetic nervoasx^ystem: A subdivision of the auto- 
nomic nervous systejm that governs the body^s reac- 
tion to stresses by stimulating the heart, bronchodi- 
lation, and other reactions. 

sympatholytic: A term thai^escribes any agent that 
blocks any . action of the\svmpathetic nervous 
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sympathomitnetic: A mimicking of^the effects of^the 
impuises conveyed by the sympathetic hei^ybus 
system; reiating to an agent that produces effects 
similar to thc^e of imputes conveyed by thS sym- 
pathetic nervous system, hence an alpha /or beta 
sympathoi^iinetic drug. / y 
/Symphysis pubis: The midline articulation of the pubic 
bones: / 

symptom: A sabjectlve/sensatibn or awareness of dis- 
turbance of bodily function. ■/ 

syncope: Fainting; a brief period of /Uricbhscibusness. 

syndrome: A complex of symptomsVahd sighs charac- 
teristic of a conditibh. 

synergism: The joint actibn bf agents such that their 
combined effect is greater than the sum of their 
individual effects. / 

synovial fluid: A clear, viscfid fluid that lubricates 
joints; secreted by the synovial membrane. 

synovium: The lining mernprarie of a joint cavity. 

syrup: A /drug suspehded in sugar and water to im- 
prbve its taste. 

systemic: Refers to ahyihing that affects the body as a 
whble. 

systemic circulation/ The passage/ of blood from the 
left ventricle tlirough the adrta and all of its 
branched and .capillaries and back to the right 
atnum througji the venules, veins, and venae cavae. 

systole: The perriod during which the ventricles cbn- 
tract. -I 

systolic: Reliting to, or occurring during cardiac sys- 
tole. / 

systolic b|ood pressure: The highest peak pressure ex- 
erted the arterial walls during ventricular con- 
traction. 

r/ / 

tablet: A small/disc that has been molded or com- 
pressed frortf a pbwdered drug, 
tachyarrhyth^ A rapid heart rate, over 120 to 160 
/ per minute. 

/tachycardii: Abhbrmally rapid heart rate, over 160 
beats nrcr minute. 



tachypnea: Excessi\/ely rapid , ate of respiration, over 

25 t^er minute in adults, 
talus: The ankle bone that aftictiiates with the tibia, 

fibula, calcanedus, and navicular bone, 
t^inpdnade: A condition resulting^ from excess' fluid 
accumulation in the pericardium; ^may result from 
-pericarditis or injuries to ^the hearty with an accu- 
miiratidn of blood; also the act of plugging with a 
tampdn.^"^-:..^^^^.^^-'^ — 
tarsal: Pertaining to the tarsui, the ankle. 



tarsal plate: The thin, elongated plate of dense con- 
hective tissue that cdritributes to the shape of the^ 
eyelid. / 

TBW: Abbreviatidh fdf total body water: 

teieihetry: The measurement of diagnostic signs By 
eiectricai instruments and the transmission of them, 
especiaiiy by radio, to a distant place for recording; 
used fdr EKG signals. 

telephone hot llrie:, A direct, dedicated telephone cir- 
cuit that connects two or more points for instant 
communications without dialing. 

teinperature: The degree of heat of a living bbdy; 
varies in cold-blooded animals with ehvirbhmehtal 
temperature and is constant, within a narrow range, 
for warm-blooded animals; 98.6 degrees Fahrenheit 
oral temperature and 99.6 degrees rectal are cbrisid- 
ered normal for humans. 

temple: The portion bf the head abbve and anterior td 
the ears and above the zygbmatic arch. 

temporal artery: The artery Ibcated dri either side of 
the face abbve and in rrbrit bf the upper portidn of 
the ear; supplies blood tb the scalp. 

temporal lobe: A regidn of the cerqbral hemisphere 
belbw and lateral to the frontal and occipital lobes; 
cdritairis the control center for speech. 

tempbr^maiidibuiar Joint (TM joint): Mandibular jbi 
the articuiation between the head of the mandi 
-^nd the mandibular fossa and articular tubercle bf 
the teinporal bone. ' ; 

tendon: A tough band of dense, fibrous, connective 
tissue, that attztches muscles tb bbne and otiier parts. 

tenesmus: A painful straining; bf the aria/ dr vesical 
sphincter to empty the bb we 1 br bladder without 
evacuation of fecal matter br urine. / 

tension pneumothorax: A situatidri iuy^which air enters 
the pleural space thrbugh a ^fefective one-way 
valve in the lung causing prdgressive increase in 
intrapleural pressure, with lurig/cdllapse and impair- 
ment bf circulatibri. / 

testes: The male reprdductivi^ glands that produce 



spermatozba. 



/ 
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tetanus: An irifectidus disease caused by an exotoxin ; 
bf a bacteria, Ctostndimh /e/aw^^that is asuajly in/ 
trbduced^ through a wound, characterized by ex- 
treme b^dy rigidity and spasms,/trisrnus, or opisthd- 
tdrius^ df vdluritary body muscles. a 

thalamus: Either one of two grey'rnaUer masses situ- 
ated on either side of the third ventricle near the 

/brain stem; all sehsory stimuli except olfactbry, are 
/ received, synthesized, associated, and relayed tb 
specific cortical areas of the brain. 

thertnah Pertaining to heat. 

theriiial conductivity: The pbwer tb trarisriiit dr 
convey heat. 
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thigh: The portion of the iower extremit/between the 
hip and knee; 



third degree burn: A full-thickness bach destroymg al] 

Jin layers and underlying tissue; yfias a charred or 
Kite, leathery appearance; insensitive, 
nas splint: A rigid metal or/ plastic splint that 
.provides support for and a steady longitudinal pull j 
on the lower extremity. / ' ' J 

thoracic: Pertaining to the chest. 

thoracic cage: The rib cage. -I j 

thoracic cavity: The space .within the phest walla be- 
tween the diaphragm ^aiid the base of the /neck. 

thoracic spine: The vertebrae, usually 12 in number, 
between the cervica^'^ spine and the lumbal sfDihe. 

thorax: The pprtidh of the trunk between /the neck 
arid the diaphragm, encase J by the ribs;' cnest. 

thready piilse: A pUlse that is weak of scarcely audi^^ 
ble, charactefisti^ of a jDcrsdn in^'shdck/ 

thfee-^ah lift: >y met^idd by which a ^umber of per- 
sons may liftyarid move a patient smoothly. 

thi'ee-point su^ensibii: The distributj^n of the weight 
/ of a patien/ while the patient is being moved; trunk, 
' buttdcks,/and legs are separately supported. 

thfoitibpcy^: Blood platelet; a c/ilular element of the 
blood iiivdlved in clotting. 



throtnbpphlebitis: A conditioi)^ in which inflamn^tion 
of y vein leads to the formation of a clot in the 
yem. / 

thr^bosis: Formation o^/ a blood clot or thrombus, 

thyroid cartilage: The J^rgest of the laryngeal carti- 
lages, the Adam's apple. 

/thyroid gland: A ductless endocrine gland lying in 
front of the trachea; produces hormones involved 
in metabolisrii regulatibri. 



tibia: The larger of the two bones in the leg; the shiri 
bone. / ^ 

tic: An irivoluiitafy spasmodic twitching, usually of 
the face. / 

t.i.d.: Abbre;i^iatibri for fer in ^fe; three times a day. 

tidal volume: Th&^amdUht df air inhaled or exhaled 
duf irig y^ny level df activity; the volume of one 
breathy4t rest approximates 500 milli liters. 

tincture/ A diluted alcoholic extract of a drug. 

tihhitils: A fihgihg, tinkling, buzzing, dr roaring noise 
in ythe ears. 

tissue: Ah aggregation of^ similarly specialized cells 
^nd their intercellular substance united in the per- 
'formance of a particular function. 

tolerance: The state of enduring, or of less susceptabi- 
lity to the effects of a drug or poison after repeated 
doses. 
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tdliic^sionic: Refers to the muscular spasms in which 
tonic and a clonic phase exist. 

torn The Torricelli unit; a measurement of pressure; 

/one torr is the pressure needed_ to support 1 milli- 
/ meter of mercury at 0" centigrade. 

/ torsion: Twisting. 

total body water: The total fluid content of the body; 
equivalent to about 60 percent of body weight in 
the adult male. 



tourniquet: A constrictive device used on the extrerii- 
ities to impede venous blood return to the heart or 
obstruct arterial blood flow to the extreriiities. 

toxemia: A cdnditibri wherein the blood contains poi- 
sonous products manufactured by body cells or irii- 
codrgariisriis. 

toxemia of pregnancy: A cdriditidri sdriietimes dccur- 
ring duririg the secdrid half df pregnancy mariifest- 
ed by symptoms df eclampsia. 



toxin: Any pdisdri riiariufactured by plant di animal 
life. 



toxofd: A chemically mddified toxin that, when inject- 
ed, stimulates the develdpmeht df immunity td a 
specific disease. 

trachea: The cartilaginous tube extending from the 
larynx to Its division into the primary bronchi; 
windpipe. 

ti^cheostomy tube: A tube inserted into an opening 
made by a tracheotomy. 

traction^The act of exerting a pulling force. 

trade name: The name under which a drug is market- 
ed by a given manufacturer; also referred to as the 
brand or proprietary name. 

transfUsEion: An irijectidn of blddd, saline sdlutidri, or 
other liquid into a v^. ■ . \ 

transfusion reactibn: Any adverse-reaction, allergic, 
febrile, or hemolytic produced in a patient due td a 
blood transfusion. 

transient ischeiriic episode (TIE): A temporary cdridi- 
tidn whereiri the blddd supply td the brairi is inter- 
fered with; usually ari iridicatidn df an imperidihg 
strdke. 

trarisiiiissibn: The cdhveyarice df disease frdm diie 
person td another. 

transverse cblon: The diyisidh df the large intestine 
that crdsses the-abddmeri. Ideated between the as- 
cending cdldn and the descending colon. 

transverse fracture: A fracture in which the line of 
break forms a right angie to the axis of the bone; 

trauma: 

Surgical deHnition: physical injury. 
» Psychiatric deHnition: emotional distress, relating 
to a speciHc incident. 
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tf aiimatic asphyxia: A syndrome resaUing from a very mnbillcal cord: A flexible structure connecting the 

severe compression injury of the chest; cyanosis of fetus to the jDlacehta. 

the face and neck, bulging of the eyes, and a flail umbilicus: The navel - 

chest are external results; ^ unconscious: Without awareness, the slate of being 

tremor: An involuntary trembling or quivering of vol- comatose. 

untafy muscles. universal access numlier: A teiephdne number that can 

tfehch foot: A foot condition caused by exposure to ^- called in emergency situations of all kinds and 

cold and dampness; ^iH tie in with the police, fire, and emergency 

triage: A system used for sorting patients to determine medical services; in. most areas the number is 911. 

the order In which they will receive medical atteri- universal df essihg: A large (9 by 36 inches) dressing of 

tion. multilayered material that can be used^open. folded, 

triangular bandage: A piece of cloth cut in the shajDC • or rolled to cover most wounds, to pad splints, or 

of a right-angled triangle; used as a sling, or folded to form a cervical, collar. 

for a cravat bandage. ' - ufemia: A toxic condition caused by the inability of 

tricuspid: The AV valve between the right atrium and the kidneys to remove waste products from the 

right ventricle. . , blood, 

trismus: A spasm of the jaw muscles causing the teeth ureter: Either;of the tubes that convey urine from the 

to be clenched shut; characteristic df tetanus. " kidneys to the bladder, 

trocar: A sharply pointed surgical instrument, con- urethra: The canal that leads urine from the bladder 

tained within a hdlldw caririula. used to puncture a * to the urethral orifice. ^ 

cavity for removal df fluids. urinary bladder: A musculbmembraridus bag serving 

trochanter:. Either df the two bony prominences_near as a storage place for urine until the urine is dis- 

the upper extremiLy df the femur^below the femoral charged from the body. 

neck; the greater trochanter and the lesser tro- urinary system: The organs cdricerried with the forma- 

chahter. tion arid ydidirig of urine; cdrisists df the kidneys, 

trunk: The body, excluding the head arid limbs; torso. ureters, bladder, arid urethra. 

tUfgor: The normal state of tension in living cells. urfne: The fluid secreted frdm the blood by the kid- 

^ ^ r 11 riDc ^« fU^ men neys. stored in the bladder, arid discharged through 

T wave: The wave ..following the QRS on the EKCj. h kidrie s 

representing :ventricnlar repolarization; under cer- ^ ' 

tain conditioriT, or in different leads, it may be posi- urticaria: Hives. 

"tive, biphasic. flat, or inverted. uterus: The muscular organ that holds and nourishes 

tympanic cavity: The cavity just behind the eardrum, the fetus, Opening into the vagina through .the 

the cavity of the middle ear. cervix; the wdSnb. 

tympanic membrane: The eardrum. uvula: The small conical appendix attached to the free 

edge of the soft palate containing the uvular 

y muscle. 

UHF: Abbreviation for ultra high frequency band; y 

refers to that part of the radio frequency spectrurii _ __ 

between 300 and 5,06G megaHertz. vagina: The carial iri the feniale extending from the 

. . - , . . uierus td the vulva; the birth canal. 

ulcer; An open lesion of the skin or jmucous mem- uterus mc , 

\yx^nc. vagus: The 10th cranial nerve; chief mediator of the 

ulna: the larger bone of the forearm, on the side parasympathetic system. ' . 

opposite that of the thumb. vas deferens: The spermatic duct of a testicle, 

ulnar artery: A major artery of the forearm; pulse is vascular: Relating to, or containing blood vessels. 

palpable on the medial wrist at the base df the fifth vasoconstriction: The narrowing of the diameter of a 

finger. blood vessel, 

umbilical clamp: A device, usuall?^ made of plastic, vasoconstrictor: A drug, nerve, horrndne, or other 

used to compress the umbilical cord that allows the agent that narrows the diameter of blood vessels. 

cord to be cut withdtit eridarigering the mother or — ^ . xtKi.- ci»K 

* . , , , • ■ vasodilator: A drug, nerve, hormone, or other sub- 
baby from b dod dss; prdper cord cutting requires vaauuiiaiui. - . r.f u\rs?sA 
^ \ " , ' ^ , u\^^A\^^ ?r^r^ stance that dilates or widens the diameter of blood 
two clamps, one to prevent bleeding trom . the 

stump attached td the baby and one attached to^the vesse s. _ 
mother. — 
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vasopressor: Any agent that raises t^Pblood pressure 
by causing vasoconstriction: 

vasovagal: Pertaining to the vagus nerve and blood 
vessels; a reflex caused by stimulation of the vagus 
nerve that slows the heart rate. 

vasovagal attack: A syndrome consisting of hyperten- 
sion, swf ating^ anxiety^ nausea^ and occasionally, 
syncope. 

VD: Abbreviation for venereal disease. 

vein: Any blood vessel that carries blood from the 
tissues to the heart. 

femoral vein: A cdhtihuatidn of the popliteal vein 
that becomes the external iliac vein, the major 
vein draining the leg. 
pulnibiiary yelh: One of fdiir veins that returns 
aerated blood from the lungs to the left atrium 
of the heart. 

velcrb: The proprietary name for a fastener consisting 
of two strips of nylon tape, one covered with 
minute hooks, one with minute loops, that lock 
securely when pressed; together and separate easily 
when pulled apart. 

venae cavae: The two largest veins of the body return- 
ing blood to the right atrium. 

inferior vena cava: Principal vein returning blood 

from the lower portion jjf the body, 
superior vena cava: Principal vein returning blood 

from the upper portion of the body. 

. 

venereal disease: A disease generally acquired through 
sexual intercourse with an infected partner; syphilis, 
gonorrhea, and chancroid are . cbmmdri dries; 
Herpes II. is becoming epidemic. 

venipuncture: A surgical puricture of a vein for any 
purpose. 

venom: A poison, usually derived from reptiles dr 
insects. * 

venous blood: Uridxygenated blddd, cdhtainihg hemo- 
globin in the carbdxyhemogldbin state. 

ventilation: Breathing; supplying fresh air to the lungs. 

ventilatory assistance: A means of pfdviding or im- 
prdvirig veritilatidri during respiratdry failure. 

ventral: Referring to the abdomen; directed towar^^or 
situated dh the belly surface; opposite of dorsal. 

ventricles: The thick-walled, niuscular^chambers in the 
heart that receive blood from the atrium and force 
blddd into the arteries; also anj^smaH cavities; cere- 
bral chambers containing cerebros£inal fluid. 

left ventricle^ The greater chamber, on the left 
side of the heart, that propels oxygenated 
blood through the aorta, 
right ventricle: The lesser chamber, on the right 
side of the heart that propels undxygeriated 
blood through the pulmdriary artery arid iritd 
the lungs. * _ _ 
Hght- and left lateral^ third arid fourth ventflcles: 
cerebral vcritricles. 



ventricular arieury^i A localized dilation or ballodh- 
ing of the wall of the ventricle^ usually the left. 

ventricular fibrillatibn: A rapids treriiuldus, arid irieP 
fectual contraction of the cardiac riiydfibrils, prd- 
ducing no cardiac output; cardiac arrest. 

ventricular standstill: .^systole; rid riiiisciiiar cdritrac- 
tion of the ventricles. 

ventricular tachycardia: A seridus cardiac arrhythmia 
with rapid, regular^ dr slight irregular, ventricular 
cdntractidris; AV dissdciatidri is present, and often 
there is rid cardiac diitpiit. 

Verituri riiask: A brand df breathing unit that has a 
graduated valve fdr setting a specific con5:ent ration 
df dxygeri delivered through the mask. 

venule: A very small vein. 

verriix caseosa: The white, cheesy deposit covering 
the skin of the newborn. 

vertebra: Any one of the 33 bones of the spinal 
column. 

cervical vertebrae: The upper seven vertebrae, 
forming the skeleton of the neck. 

coccygeal vertebrae: The three to five lower rudi- 
inentary vertebrae of the vertebral column that 
form the coccyx or tail bone. 

lumbar vertebrae: The five vertebrae of the verte- 
bral column between the thoracic and the 
sacrum. _ 

sacral vertebrae: The five fused vertebrae of the 
vertebral column that forrii the sacrurii, a part 
of the pelvic girdLe. 

thoracic vertebrae: The 12 vertebrae df the verte- 
bral cdluriin betweeri the cervical vertebrae 
arid the luriibar vertebrae. 

vertebral: Pertairiirig to the vertebrae. 

vertebral arch: The pdsteridr prdjectidri of each verte- 
bra thrdugh which the spinal cord passes. 

vertebral body: The rdund sdlid bone forming the 
frdrit part df the vertebra; articulates %yith the carti- 
lageiSdus pads between the vertebrae. 

vertebral spine: The bony projection dorsal to the 
-arch; the spinous process of the vertebra. 

vertigo: A dizziness; an hallucinatioa of movement; a 
sensation as if the external world is spinning; may 
be right or left, upward to downward. 

vesti^ai: Pertaining to a small orMmperfectly devel- 
oped body part or organ that remains frdrii_ one 
more fully developed in an earlier stage df the 
individual, dr in the past generatibnSr^^br iri closely 
related forms. 

VHF: The very high frequency barid; refers to the 
portion of the radid fi*equericy spectrurii betweeri 30 
and 150 megaHert^e. 

viable: Living; capable df livirig. 

vial: A sriiall glass cdritairier. 
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vlriin: A group of minut^ structures of living proteins 
capable of infecting most animal and plant kihg- 
ddms, characterized by a lack of independent ftie- 
tabdiism and by a complete dependence bri live 
ceils to reproduce; 

viscera: The internal organs of the body. 

visceral pleura: The serous membrane cdvenrig the 
lungs; produces the pleural fluid. 

vital capacity: The volume of air that can be forceful- 
ly expelled from the hings folldwiri^ a full inspira- 
tion. 

vital sighs: The indication of life thrdUgh values that 
reflect mental status, blood pressure, pulse rate, and 
respiration rate and depth. 

vitreous fluid: A jellylikc, transparent substance filling 
the inside of the eyebal) 

vocal cords: Either of two pairs df folds of mucous 
membrane in the larynx that project into the cavity 
of the larynx; activated by the passing of air over 
the folds, causing vibration; source of the voice 
SQund. 

voice box: The larynx. 

vcluihe expaiider: The Intravenous fluid that stays in 
the vascular space, usually a colloid, but can be ah 
isotonic fluid with electrolytes. 

voluntary: Of, relating to, or acting under obedience 
td the will ~ - — 

voluntary commitment: The commitment of a patient 
td a hospital for treatment or dbservatidh with the 
patient's consent. 

voluntary muscle: Any muscle that fuhctidhs under the 
control of the will. 

vomiting: A forceful, active expulsidn df stdmach con- 
tents through the mouth, as dppdsed td regurgita- 
tion, which is passive. ' 

vomltus: The matter ejected frdm the stomach by 
vomiting. 

vulnerable period: The interval during the relative re- 
fractory period of the ventricular it^pdlarizatiqn 
corresponding to the ddwricurve df the ventricular 
repolarization wave, the T wave, in which ventric- 
ular fibrillation is produced by an ectopic 4mpulse 
or other strong stimulus. 

viilVa: The external parts df the female genitalia. 



wafiiihg lights: The flashing lights that serve as a : 
signal on an ambulance or other emergency vehi- 
cles; ^ 

warning signal: An intermittent audible signal of vary- 
ing tones made by a siren to clear the way fdr an - 
emergency vehicle; used when going oh a call. 

watt: A unit of electrical energy obtained by multiply- 
ing amperes by volts. 

watt-seconds: A unit of electrical energy expressed as 
watts per second delivered. 

wet suit: A close-fitting full-body rubber cdvering, 
with zipper fasteners, used by under water divers. 

wheal: A swelling dh the skin, prdduced by a sting, an 
injection, external force, or internal reaction. 

wheeze; A high-pitched, whistling sdUnd characteriz- 
ing an obstruction or spasm df the Idwer airways. 

wheezihg: Breathing noisily arid with difficulty. 

wind-chill factor: Th^ relationship of wmd velocity 

and teriiperature iri determining the effect of the 

factor dri a livirig drganism. 
windpipe: The trachea. 

white blood cell: Leukocyte; cejlulaj- element of the 
blddd that produces antibodies and participates in 
the inflammatory responses. 

withdrawal: A symptom produced by abstinence frdm 
a drug to which one addicted, or has been takirig. 

wombrThe uterus: 

wrecking bar: A short, metal crowbar with a slight* 
bend at one end for prying and a claw for pulling 
nails at the other end; used .to remdve victims 
trapped in vehicles. 

wrist: The joint o^ the region of thfe joint between the 
forearm and the hand. 



xiphoid prbccfss: A sword-shaped carti[aginous process 
at the IdyJest pdrtion of the sternum that ossifies in 
the aged^'arid has no ribs attached to it. 

X-ray: El^ctfdmagnetic radiation; roentgen ray. 

Xylocaipe: Ti-ade name for Hdocaine, a local anesthet- 
ic; asid a depressor of cardiac premature ventricular 
bea^s. 



W ; 

walkie-talkie unit: A compact, battery-dperated*Vadio 
transmitting and receiving set that cari be carried to 
provide twd-way cdmriiuriicatidris. 



zygomatic bbiie: The cheekbone, the malar bone. 
Z3^gbmatic process of the frontal bone: The massive 
' prdjectidri from the supraorbital margin of the frdn- 
tal bdrie that articulates with the zygdmatic bdrie. 
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